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Output Is at Low Ebb Due to Lack of Raw Materials and Labor Factors—Great 
Steel Foundry Expansion During the War—Mechanical 
Equipment of Plants Is Complete 


BY H. COLE ESTEP 
European Manager of The Foundry 


T HAPPENED tto be the Beriin alongside the famous Branden- surrounding the German foundry in- 
privilege of the writer to at- burg gate, in these days the scene of dustry today. They might also have 
tend a meeting of the Ber- revolutionary uprisings. Had any other come to the same conclusion as_ the 
lin section of the Verein Americans interested in the foundry writer, that there is even yet oppor- 

Deutsche Giessereifachleute literally business happened to have looked in tunity to reconstruct the business of 
translated, Society of German Foundry on this gathering at the same time, producing castings in the realm of the 
Specialists-—-on the evening of Feb. 19, they also probably would have been former kaiser on a basis approximating 
1920. It took place in one of the nu- impressed by the tremendous contrast its previous prosperity, if industry can 





merous large committee rooms in the between the orderly, even commonplace, only be given the right of way, and 
splendid building of the Verein procedure at this meeting and the real political disturbances checked. 
Deutscher Ingenieure, which stands in. state of affairs, bordering on _ chaos, The subject under discussion at the 













1—MAKING LOCOMOTIVE-CYLINDER CASTINGS IN THREE-PART FLOOR MOLDS IN A LARGE GERMAN FOUNDRY FORMERLY DEVOTED TO THE PRO- 
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Germany Developed Enormous Steel Casting Capacity 


JO BETTER wmstance is 
deus industrial effort put 

ing the closing years of the war than is furnished by 
a careful study of the growth of steel castings produc- 
during the period from 1916 until the armistice. 
In 1913 Germany's annual production of steel castings 
Mr. 
only 


offered of the tremen- 
forth by Germany dur- 


tion 


Estep’s figures, in the 
accompanying 34.9 per cent of the 
total shown by the report of the American Iron 
Steel institute. During the 


of all classes as given by 
article, was 
and 


succeeding years of the 


war, although American steel castings production was 
increased to a marked degree, the German output in- 
creased at a greater rate until finally in 1917, when 


Basic Open-Hearth 


Acid Open-Hearth and Bessemer 


the last supreme effort was made to crush allied oppo- 
sition, the production of all classes of steel castings 
exceeded the total by 2.1 per 
large castings 


in Germany American 
cent. The 
feature of German steel foundry activity as is 
in Mr. Estep’s analysis. The held true 
practice, as the combined production of 
acid open-hearth and castings in 1918 sur- 
passed the 1913 output by 53.2 per cent. Further, the 
open-hearth production for that America ex- 


increase in acid-steel was a 
noted 
same condition 
in’ American 


bessemer 


year m 


ceeded all previous records. A detailed and graphic 
comparison of the steel foundry activity of the two 
nations may be made from the following table: 


Total Steel Castings 
Comparison 
with American 








subject, there was more free discussion 


differentiate the 
thousands which took place in Germany 
prior to the 
impression was given of the old pow- 
erful Germany, but this impression was 
purely on the 
have to delve very deeply into German 
casting 
cover 
have 

visualize the huge problems which must of 


American German American German American* German output at 100% 

PRE Sched dents dks eee eae ke 160,161 249,529 30,561 107.580 1,020.744 357,109 34.9 

MON. iss haekesaae es (se eeeeeune nee owe 334,144 207,471 36,055 85,837 693,246 293,308 42.4 

NS A tciaen sa csakseuannneens anwesen's 333 103 454,457 94,705 195.041 856,824 649,498 74.9 

DEB ft eis Gddeaeonsshaushakereaba 605,512 755,405 13,728 423,900 1,371,763 1,179,305 85.9 

SE ee a eee a oe eer ne ee 558,568 655,577 13,860 815,565 1,441,407 1,471,042 102.1 

PRR arc Ss Oa hdr kee aw Geers iene 505,880 547,114 95,794 747,119 1.411,410 1,294,233 91.9 

*Includes Crucible, Electrie and Miscellaneous 

meeting attended by the writer was the At the present time there are ap- It is believed that these figures have 
reclamation and utilization of foundry proximately 2700 iron and steel found- not been previously published. They 


wastes such as spent sand, gangway ries in Germany, together with up- are official and represent a startlingly 
spillings, waste metal in the cupola wards of 4000 nonferrous metal shops. interesting development. As _ the _ table 
drop, etc. Following the presentation The latter figure includes many ex-_ shows, the output of acid steel castings 


the paper which dealt with  tnis 


correctly minor 


ceedingly small establishments, or 
departments of 


1917 


nage 


more in was 760 per 


small produced in 1913. In 


and consideration of technical details machinery-building plants. These fig- the increase was from 109,329 metric 
than frequently takes place at similar ures were unofficially compiled by Dr. tons to 828,837 metric tons. This pro 
assemblages in the United States. Since FE. Leidig, director of the Deutsches duction dropped to 759,266 tons i 
this German, organization deals ex- (Giesserei Verbandes, or German Found- 1918 and to approximately 375,000 tons 
clusively with the technical side of the ry society. in 1919. It is still over three times 
foundry business, there was_ scarcely The distribution of Germany's iron the prewar level. These figures throw 
anything in the regular program to and steel foundries is shown on the 4" interesting sidelight on Germany’s 


meeting from the 


prepared by the 


war. In fact a fleeting foreign office for 


peace 


surface. One does not map. 


manufacture at present to dis- 


the tremendous changes which Jt js in 


from the 


this 


resulted war, or to 


solved before orderly production of Germany’s 








accompanying map, 
German 
its own use 
negotiations. 
and occupied areas are shaded on this 
The great concentration of plants 
in the vicinity of Cologne and 
dorf on the Rhine is clearly indicated. 
district 
large plants are located, and the truth 
the statement that 
foundry 


Fig. 2, which was 


government’s 


in the Steel castings being of course 


The 


surrendered 


and munitions. At present they 


trucks, etc. It is evident 


consider the 


Dussel- 


engineers acid process 


that most of the 
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cent of the ton 
tonnage 





technical activities during the war, the 
large increase in the production of acid 


sorbed in the manufacture of ordnance 


going largely into railroad work, motor 
that German 





cent 


Table II 


German Pig Iron Output 


, 
some 3U per 


capacity has 





can be re-established on a profitable heen permanently or temporarily sur 
basis and a normal output again attained. rendered is evident from a study of From Oficial Statistics of German Foreign 
1 = ea ‘ : Office Up to 1919 foundry and hematite pig 
the map. The chief foundry centers in were lumped together, the latter being largely 
unoccupied Germany are Essen and used for acid steel castings. Castings poured 
Table I Dortmund, together with Hamburg. direct from blast furnace metal also are included 
: Rs aie ‘ > in all years. 
; Berlin, Leipzig and Chemnitz. ; . 
German Steel Castings Output ; : One Metric Ton is 2204.6 Pounds 
During the war, according to the Production, foundry and 
From Official ae of German = Foreign authority previously quoted, the num- hematite pig iron plus —_- Percentage 
- ty rye ; ; direct-metal castings of 1913 
One n ts 2204.6 Pounds ber of iron and_ steel foundries in Year Metric tons output 
Metric tons ; . : 1913 3,657,326 
( rm: , re c asec IV: 500 Dossacecee 0,001,520 100 
Basie Acid x any was increas 1 by about , + as 9494'332 68% 
Year steel castings —_ steel castings or 23 per cent. This by no means, 1915......... 2,283,538 62% 
1913............. 253,587 109,329 re i eee 2,019,991 55% 
Se ee 210,845 87,243 however, measures the increase in ca- ee 2,012,277 55% 
cate been e eee eeeee 461,816 198,213 pacity, particularly im the steel foundry er Foe He: 1,666,716 45% 
| SPP eee ere 767,586 430,793 : P a . Docesesecce 019,929 axe 
| eee 666,237 828837 field. The latter is much more graphi- $837,781 Row 
ee ere 556,010 759,266 : wn . . $1,413,306 38% 
— goon) 758268 | cally shown in Table I, which gives casemate 4 
the production of acid and basic steel *Hematite only. Foundry iron only. 
*Estimated : é tHematite plus foundry. 
castings during the past seven years 





























April 15, 1920 


making steel castings superior to all 
others. 

While the production of basic steel 
castings also showed a large increase 


during the war, it was by no means as 


great as that of acid castings. The 
maximum increase in this latter form 


of cast metal, in 1917, was 262% per 
cent of the 1913 output, according to the 
official statistics which show that 253,- 
587 metric tons of basic castings were 
made in 1913 compared with 666,237 
tons in 1917. In 1918 this decreased 
to 556,010 tons and in 1919 to approxi 
mately 200,000 tons. German _ steel! 
foundries enjoyed an enormous expan- 
sion during the war and this is now 
affecting production in a _correspond- 
ingly unfavorable degree, the output at 
the moment being not over one-third of 
capacity. 

Unfortunately such complete statistics 
are not available regarding the produc- 
tion of iron castings. Some indication 
of the activities of this branch of the 
German foundry industry are contained 
in the figures covering the output of 
foundry pig iron. Official statistics are 
available covering this material. They 


are presented in Table II. It is evi- 
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borders laid down by the peace treaty 
was only 837,781 tons in 1919, estimating 
the output for the months Novem- 
and This clearly re- 
flects the low ebb to which the opera- 
of the foundries 
been reduced. This has resulted, 
in general, from the shortage of raw 
materials, particularly coal and iron 
and the seriously impaired labor morale. 
There has been no lack demand on 
the part of the consumers. fact 
practically every producer of castings 
in Germany is fully booked up with 
orders to the limit of his output under 
existing conditions. 
better steel casting 


of 
ber December. 


tions German iron 


have 


of 


In 


The comparatively 
showing at present 


297 


exchange. It is possible by this means 
of course to convert the prices accurate- 
ly, but it is virtually impossible 
translate the values involved due 
the fact that the German medium 
exchange is now practically valueless. 
Therefore, while German foundry pig 
iron even at the present price in marks, 
may be said to be quoted at only about 
$16 per ton, this by no means repre- 
sents the situation from the standpoint 
of the German foundryman. Such 
price conversions in fact are utterly 
valueless except in dealing with export 
business. 


to 
to 
of 


In the latter case the large producers 
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FIG. 2- CHART SHOWING FLUCTUATIONS 


dent from these figures that the gray- 
iron foundries enjoyed no such expan- 
sion and prosperity during the war as 
the of 


branch the 


steel-casting in- 
1 . Ip i h -verse was the 
dustry. n tact the reverse was he 
case. The production of foundry and 


hematite pig iron in 1913 was 3,657,326 


metric tons. At no time during the 
war or since has this figure’ been 
reached or even approached. The 1914 


output was only 68% per cent of that 
of 1913 and the 


for the succeeding years are as follows: 


corresponding ratios 


1915, 621%4 per cent; 1916, 55% per 
cent; 1917, 5514 per cent; 1918, 45% 
per cent; 1919, 38% per cent. The pro- 


duction of foundry pig iron, exclusive- 
ly, not including hematite which is 
consolidated with foundry-iron produc- 
tion in the figures covering the years 
1913-1918, in Germany within the new 


IN PRODUCTION 


is due not only to greater demand but 
to the relatively greater strength of 
very large steel-casting producers like 624 
Krupp’s, which control their own raw | . “ 
materials to a large extent. 
| J54% 87 4 
Big Price Advances / 

In the meantime, the advances in ol | —— 

: . |\2274} | nod 
the prices of castings, expressed in | =~ 
German marks, have been enormous. | 
rTm . . > 3 
The extent of these advances is re- | 02 
flected by the quotations on foundry | | ag 
pig iron which more than doubled in || 6974 

Nsre [| f 
— _ / Ay} | JI52 
/ o 
einen 0% 192 
C7TRIC STEEL a / 194 
JONS| { 
sil iil Si ta M0028. \o042 s 
CRUCIELE STEEL 3453 74% = 
ONS 4 
= - . 4 % £9) eZ iN 
ACIO STEEL CASTINGS VOL M2 2%o IO 2 mei 
ONS — g > 
BAVC SLEL CASTINGS Sd \ [oid / 82% 6 ey 
7OMS + —— e/ 92 
ACIO OPEN-HEARTHA VON \632 + % 
ICO OF N-/TEART/7 Os @ ok GaN 
VOO/O was - 3 . (6g4 
' ager er ES 7% 674 42) 
BASIC OPEN-HIEAAT/1 a ——— 692% aie 
INGOTS T3048 79 704 ‘sel 96 4 902 
oa 24 a 
BESSEMER INGOTS Vise! ——— | « U3 2 34 
TONS 6424) 064 es W/ Zo 96% 
BASC-BESSEMER 100% a 
A , a Y) 9 —., Q 
5d ING ) sey ie 6/56 7246} 69/0 6026] 
H/€ 9 9. SAS /9/4 SH/5 /H6 4W/7 /H6 
OF PIG IRON AND STEEL CASTINGS IN GERMANY FOR SIX YEARS, BY COMPARISON WITH 
1913 OUTPUT 
the six months between October, 1919, are now scaling their export quota- 
and March, 1920. In this connection tions up to the world-price level. This 
the quotations on No. 1 and No. 3. operation, which the Germans term 
German foundry pig iron since 1913 Die Valuta, is in fact now legally com- 


presented in Table III are exceedingly 
interesting. 

The prewar spread of approximately 
marks per ton, nominally $1.25, 
the grades of foundry 
pig iron has practically disappeared. 
In fact glad at the pres- 
ent time to get pig iron of almost any 
description and efforts have been made 
even to use forge iron. 


five 


between two 


melters are 


Abfalleisen, or 


waste iron recovered from the cupola 
drop is now selling for 1300 marks 
per ton. 

The reader should be cautioned 
against the indiscriminate conversion 


of these German quotations into Ameri- 
can money at the prevailing rates of 


pulsory. In this way the Germans 
hope to realize greater credits abroad 
for such commodities as they are able 
to export, thus their ability 
to buy food, iron ore and other neces- 
sary raw materials. It is exceedingly 
doubtful, however, if such exports in 
the casting field will amount to much 
this year owing tremendously 
decreased production already indicated, 
and to the general exhaustion of com- 
modities and morale. From the stand- 
point of the German producer of ¢ast- 
ings, Germany instead of being one 
of the lowest cost countries the 
world is one of the highest. 

This is reflected not only in the tre- 


increasing 


to the 


in 
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FIG. 4—SKETCH OF 
MOLD JACKETS 


FRAME FOR CENTERING 
ON SQUEEZER MACHINE 

a 

mendous prices for pig iron, expressed 
but by the great 


which have taken place 


in marks, wage in- 
creases 
the past war 
unskilled foundries 
earned about 6 marks a day on a 9 or 
10-hour basis, the 25 to 
30 marks 8-hour Skilled 
mark 
before the 
now from 4 to 4.50 
marks, or from 32 to 36 marks for 8- 
work. The for 

are slightly Berlin 
than elsewhere in northern and western 


during 
seven Before the 


labor in 


vears. 
German 


today 
for an 


pay is 
day. 

in Berlin, who earned 1 
an hour on a 


War, 


molders 
9-hour basis 
are receiving 


hours hourly rates 


molders lower in 


Germany, where 5 marks an hour is 
the prevailing rate. 

This discrepancy in favor of Berlin 
results from the fact that the Berlin 
foundry employers have a strong or- 
ganization. There was a serious strike 


in the foundries of Berlin, which lasted 
for 60 days through October and No- 
vember last year. settled, 
however, on a satisfactory 
basis. 
Recently, 
revolution 


It was finally 
mutually 
first time since the 
1918, it has 
been possible also to revert to a large 
extent to the piecework system of wage 
payinent in Berlin foundries. 
sult, production, which in some cases 
had fallen to 30 per cent of the out- 
put per man-hour in 1913, has been 
materially improved. The wages earned 
have been correspondingly increased up 
maximum of 50 marks a day in 
It does not seem possible, 
that prewar labor efficiency 
re-established completely until 
general food conditions are greatly im- 
proved. 


for the 
of November, 


As a re- 


to a 
some Cases. 
however, 
can be 


Malnutrition is a 
German 


serious factor in 
life at the present 
time and its effects of course are par- 
ticularly evident in strenuous 


industrial 


occupa- 
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like molding. A noonday 
scene in a German foundry today forms 
a startling reproduction of the bivouacs 
of the Kaiser’s army during the war. 
The men, for lack of other clothing, prac- 
tically all wear their old and 
their meal consists of nothing 
and 
army bowls 
little bread of 


old shoe on 


tions iron 


uniforms, 
virtually 
else but soup of uncertain quality 
composition, served out in 
and backed up by a 
about the color of an tan 


which they must subsist. 


Employers Seek Food for Men 


The larger producers of castings are 
making special efforts to provision their 
employes. fact 
sary to any 
labor 
gang of men on a heavy 
given a 
pounds of 


This in is almost neces- 
maintain semblance of 


morale. In one case recently, a 
job were each 
three 
lard and 
Amid the 
is almost im- 
understand industry 
can be conducted under these conditions. 

The for taking direct steps 
to secure food has also led many large 
producers of demand at 
least half of the purchase price in for- 
eign exchange, 
though Dutch, Swedish or 
credits are equally acceptable. 
count of the low value of 
German banking 
disorganized and 
on a direct cash 
become the exception than the 
rule. Business in the line, as 
in other fields, is being reduced to the 
primitive barter basis. The 
materials also is 
cases 


special donation of 
meal, a pound of 
two pounds of corned beef. 
abundance of 


possible to 


America, it 
how 
necessity 
castings to 
preferably dollars, al- 
English 
On ac- 
marks, the 
is exceedingly 
sale of products 
tending to 


system 
the 
basis is 
rather 
foundry 


exhaustion 
such that in 
purchasers are asked to 
a_ substantial their 
tonnage in the suitable 
for cupolas or steel 
much as 
demanded _be- 
will be 


of raw 
many 

furnish quantity of 
form of 
charging in 
furnaces. In some 
50 per cent of 
fore an 


scrap, 
the 
cases as 
scrap is 
for 


order castings 
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accepted by the German 
facturers. 

The reversion to piecework has been 
brought about in many cases at the re- 
quest of the men themselves. In some 
shops referendums have been held from 
time to time on this subject during the 
past year. The votes cast 
in favor of piecework gradually in- 
creased until recently decisive majorities 
have been returned in favor of 
method of wage payment. 

One of the reasons the greatly 
decreased output in German iron found 
ries is found in the 
among the 


casting manu- 


number of 


this 
for 


which 
shipyards in 


stagnation 


exists great 





the vicinity of Hamburg and Bremen 
For the time being these plants are 
practically at a_ standstill owing to 
treaty complications and other causes 
now in order, which will increase the 
Table III 
German Pig Iron Prices 
Price, Marks Per Metric Ton 
No. 1 foundry No. 3f 
; ae. | Peer eee 77.50 74. 
et ES Ree Sass oes 75.50 70. 
SU). (GUN a waecdmeecdeds 79.50 74. 
Ob) Sa ee 86.50 81. 
1 A ee 94.00 89. 
ae | | Seren 96.00 91. 
| | Se 121.00 116. 
ae) A 124.90 119. 
BUR Fesivecccxcescenan 132.90 127. 
ee Cee es 141.50 136. 
WOR, SO Waccececdciiecs 161.50 156. 
, ee eer 250.00 249. 
pa ree 340.00 339. 
| a) nn. 390. 
} | een 405.00 404. 
, ae Pe ere 439.00 438. 
DS BRE o ctanks wanes 517.00 516. 
i ee ne 652.00 651. 
i. heey 914.00 913. 
bce Bg awe aducedeuas cs 1637.00 1636. 











demand for castings, inasmuch as _ the 
peace treaty requires the 
construct 200,000 tons of shipping per 
year for the allies during the 
five years. In addition the Germans 
say they hope to build at least 250,000 
tons annually for their own use. 
Another favorable 


Germans to 
next 
the 


factor is great 





LOCOMOTIVE DRIVING-WHEEL CENTERS IN DRY-SAND MOLDS IN LARGE 
THE MOLDS ARE RAMMED BY 


HAND 
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demand for railway equipment. Ger- 
many is now building locomotives at 
the rate of 120 per month for which 
of course a large number of iron and 
required. Krupp’s 

turning out 300 
Never- 


castings “ are 
are 


steel 
alone at Essen 
standard locomotives annually. 
cast-steel foundry 


only about 


huge 
operating at 


theless, their 
at Essen is 
one-third of its capacity. 

The technical proficiency of German 
foundrymen has always been of a high 
order and in this direction of course 
there has been no deterioration on ac- 
count of the war. In fact, many new 
practices have been adopted, not a few 
of which appear to be of permanent 
For instance, the 
shortage of raw materials, extensive use 
made of magnetic separators 
waste metal from the 


sand, gangway sweepings, cupola drop, 


value. owing to 
is being 


for reclaiming 


etc. In many other directions strenu- 
ous efforts are being made to avoid 
waste. 

For instance, in one of Krupp’s 


foundries handling light work, a large 
snap-flasks saved by 
simply using band-iron jackets in con- 
nection with the squeezer machines. 
the two halves of the pattern 
for certain castings are molded on sep- 
arate machines, a special master jig, 
or jacket frame, Fig. 4, is utilized for 
centering the two halves of the flask 
accurately. The flask pins in this case 
are located on the jig. As soon as the 
two halves of the mold are put to- 
gether, the jig is removed leaving mere- 


number of are 


Since 


ly the jacket to hold the mold _ to- 
gether on the floor for pouring. In 
this way one jig, with its machine- 


fitted pins, serves for any number of 
olds. 

German foundries seem 
to approach the American standard in 
the use of modern equipment, both for 
molding and handling materials. Jar- 
ramming machines are extensively em- 
ployed. 


In general, 


As is well known, the hydraulic 
type of squeezer and roll-over machine 
is also exceedingly popular. The Ger- 
mans claim that this type of machine 
can be operated with a 
power consumption. 


minimum of 
This factor is of 
importance at 
time owing to the shortage of coal. 

It is not due to physical equipment 
that German foundry production is at 
such low ebb at present. The causes 
of the present unsatisfactory state of 
affairs lie much deeper and in fact are 


no small 


the present 


bound up with the general disorganiza- 
tion of the country resulting from mili- 
ry defeat, the 


collapse of Germany’s 


foreign exchange, and public disturb- 
ances. 

Germany is obliged to import not 
only food. but certain raw materials 


such as iron ore, together with copper, 
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lead and other metals used by non- 
ferrous foundrymen. With marks, how- 
only one-twentieth of their 
prewar value, the country is vir- 
tually blockaded against imports. This 
economic blockade is in fact  practi- 
cally as effective as the military block- 
ade maintained during the war, and 
operates to aggravate the effects of the 
latter, which are still in evidence. The 
solution of the problem for the Ger- 
man foundry business, in common with 
other metal working establishments, 
would lie, it seems, in the stimulation 
of production through the efficient 


ever, at 


utilization of such raw materials as can ° 


be secured within the borders of the 
together with the establish- 
inent of a more stable government. Al- 
though beset with great difficulties, this 
appears to be the only path to progress. 


country, 


Review Graphite Industry 


Low-grade amorphorus graphite is 
abundant in the United States. An 
excellent grade of amorphous material 


is available from Mexican deposits 
owned by a United States graphite 
company. Extensive domestic de- 


velopment of amorphous mineral has 
never been profitable on account of 
this cheap Mexican material. 


Artificial graphite and graphitized 
carbon manufacturers are competitive 
to some extent, with natural grades. 
The output has increased greatly in 
recent years and now forms an im- 
portant element in the country’s 
graphite supply. Although not 
an accedited substitute for flake graph- 
ite in the making of crucibles, it is 
not improbable that present efforts to 
develop an artificial crucible grade 
will finally evolve a satisfactory prod- 
uct. It already is finding an 
panding use in _ lubricants, paints, 
foundry facings, boiler-scale  pre- 
ventives, and battery fillers, and the 
manufacture of graphitized carbon 
electrodes is increasing with the ex- 
pansion of the electric steel industry. 


yet 


ex- 


The growth of the graphite indus- 
try in this country has been greatest 
in Alabama, which produced 59 per 
cent of the quantity and 66 per cent 
of the value of the total domestic 
output in 1917. The production dou- 
bled in 1916, and there was a further 
increase of 50 per cent in 1917. Not- 
withstanding shipping difficulties, im- 
About one-ninth 
of the American consumption in 1916 
was of domestic origin. In 1917 the 
proportion had increased to about 
one-seventh, and in 1918 to about one- 
third. Since the signing of the armis- 
tice something of a collapse in do- 


ports also increased. 
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mestic production of crystalline graph- 
ite has occurred. 

The total requirements of the coun- 
try for 1919 have been estimated at 
not over 30,000 tons, of which 50 per 
cent will be crystalline and 50 per 
cent amorphous. Of the crystalline, 
only about 15 per cent is expected 
from domestic deposits; of the 
amorphous, about 45 per cent. 


With the rumor of prospective tariff 
legislation and the resumption of more 
nearly normal shipping conditions, the 
pressure of foreign graphite has in- 
creased, says the United States tariff 
commission in its third annual report. 
Consumers are declared to be accumu- 
lating imported stocks and domestic pro- 
ducers are being correspondingly 
stricted. 

In the graphite industry, interest cen- 
ters in the material capable of being 
made into  crucibles—the crystalline 
variety of the mineral. Its most im- 
portant use is in the manufacture of 
crucibles for melting steel, brass and 
other metals and alloys. In addition, 
to use in crucibles, it has a wide variety 
of industrial applications, for which a 
lower grade—the amorphous variety—is 


t¢e- 


adapted. An artificial graphite, made in 
the electric furnace, is suitable for 
many minor uses. The _ crystalline 


graphite for the American crucible trade 
in the past has been almost entirely im- 
ported, coming from Ceylon, the world’s 
main source of supply prior to the 
heavy deniands of the war period. Re- 
cently Madagascar graphite has been re- 
placing Ceylon material in the European 
markets, and American crucible makers 
have had considerable success, both in 
mixing up to 40 per cent of the do- 
mestic flake with Ceylon material and 
in utilizing 100 .per cent Alabama 
flakes, it is stated. 

The report adds: 


Although the domestic graphite in- 
dustry experienced a great stimulation 
during the curtailment of imports from 
overseas in 1917-18, the United States 
is not yet independent in the matter of 
crucible graphite, 15,000 tons of which 
are required per year. We _ produce 
from deposits in Montana, Alabama, 
Pennsylvania, New York, Alaska and 
Texas some 3500 tons of flake (or 
crystalline) annually, of a grade in- 
ferior to Ceylon but similar to Mada- 
gascar flake. There are large unde- 
veloped reserves of flake graphite in the 
United States carrying 5 per cent of the 
mineral. The Ceylon and Madagascar 
deposits contain 50 per cent or more. 
The flake graphite supply in normal 
times may come from Madagascar, but 
we can be fairly independent in case of 
necessity through the stimulation of 
graphite mining in this country. 








A packing metal for use on pistons 
of steam engines has patented 
by C. H. Kline. The alloy consists 
of copper, 80, and lead, 20 per cent. 


been 























Fig. 1—Slightly defective castings are repaired by 


ITHIN the span of a com- 
paratively years, elec- 
tricity in industrial plants 
has ceased to be regarded as 


few 


a luxury and now is universally con- 
sidered one of the most essential fac- 
tors to economical manufacturing. 
First employed for lighting, then for 
driving finally for 


machinery and 


heating furnaces and ovens, electric 
power thas gradually assumed a more 
important role until now it plays an 
extremely significant part in practic- 
ally all branches of the manufacturing 
That particularly 


true of the casting industry is proved 


industry. this is 
by the increasing number of instances 


wherein electric apparatus has sup- 


planted other types of equipment. A 





electric welding 


striking example of the widespread 
utilization of electricity is found in the 
steel foundry of the Connecticut Elec- 
tric Steel Co., Hartford, Conn. In 


this plant, the first unit of which was 


completed early in the war, electric 
power is used not only in melting 
and refining the steel, but also for 
annealing castings, baking cores, re- 
pairing castings by welding, cutting 
off risers and sprues, and driving 


the mechanical equipment of the cast- 
ing shop. 


During the war the demand for steel 


and alloy castings became so great 
that many foundries in New England 
found it necessary to make additions 
to existing plants. The Connecticut 


Electric Steel Co. extended its plant 


Foundry Applies Electricity to 
Many Operations 
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Company Has Developed Features Which 
Assist in Economically Melting, Pouring and 
Heat Treating—Electricity is Used for Making 
Steel, Baking Cores, Annealing and Heat 
Treating Castings, and in the Cleaning Room 


BY H. R. SIMONDS 


equipment in an effort to meet 
this demand and engaged in war con- 
tracts 


and 


which continued throughout 
1919. 
getting back to a 100 per cent peace 


basis. 


most of The company is just 


The foundry is equipped with two 
2-ton heroult electric mod- 
molding and pouring equipment, 
annealing and baking 
and a testing 
the 
corresponds to 
the practice followed in similar elec- 
tric steel details of 
the casting are unique and 
many of the minor difficulties inciden- 
tal to 


furnaces, 
ern 
electric core 
ovens, well appointed 
While in 


operation 


laboratory. 
method of 


general 


foundries, some 


process 
electric steelmaking have been 


overcome by some experimental work. 
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FIG. 2—SECTIONAL VIEWS OF THE ELECTRIC ANNEALING AND 
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FURNACE SHOWING THE 


HEATING COILS 
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As now operated each of the two fur- 
heats per day, 
although four heats have been made 
on occasions. The first the 


naces averages three 


step in 


\ 
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FIG. 3—DIFFERENCE OF TEMPERATURE BETWEEN 
THE CHARGE AND THE ANNEALING FURNACE 
IS RECORDED BY A PYROMETER—THE 
EDGE OF THE CURVE TO THE RIGHT 
INDICATES THE TEMPERATURE 
OF THE METAL 
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cycle of operations for a heat con- 
sists of shoveling the charge of scrap 
steel and pig iron into the side door 
to the required depth in the usual 
way. The carbon electrodes are then 
to make contact, after which 
the automatic feeding feature of the 
furnace takes up the operation and 
keeps the load at predetermined 
As the three carbon electrodes 
gradually melt their way down into 
the mass of scrap, the small craters 
which from around each electrode arc 
leveled off with a long rod by 
of the attendants. Although this is 
not necessary, it insures more rapid 
operation of the furnace. 


lowerd 


points. 


one 


Increase Life of Ladle Linings 


While progress, 
the ladle is being prepared to receive 
the molten steel. of the 
ladle is retouched every and is 
heated by of a fuel-oil blow 
torch just before receiving the metal 
from the furnace. The question of 
ladle lining has received considerable 
care at this plant and by use of 
selected materials, and attention after 
each heat the 
four 


the melting is in 
The lining 
day 
means 


increased 
average of 
When the 
charge has been completely melted a 
sample is taken and cast into a small 
bar for test purposes. The 
and taken to the 
where turnings are 
tests the usual 
termining the amount of 
ent. 


life has been 
from weeks to an 


from six to eight months. 


bar is 
cooled laboratory 


fine secured and 


made in 


way for de- 


carbon pres- 
If the carbon is too low, pig iron 
analyzing 3.50 per cent carbon is add- 
ed. The company that 
the certain 
that the same proportion of the car- 
bon added will be taken up by the steel 
each time. 


found 
way to be 


has 


this is surest 


It has been found by ex- 
the question 
that 100 pounds of pig iron raises the 
carbon in a 2-ton charge of steel 0.08 
per Cent. 


periment in furnace in 


~ Should the preliminary test indicate 
that the 


bon, it is 


steel contains much car- 
reduce the 
This is done by 
adding iron ore or mill scale to the 
bath. The addition not only oxidizes 
the carbon in the metal but it also 
oxidizes the metal to a certain extent 
and also the slag. 


too 
necessary to 
carbon by oxidation. 


Before the metal 
is ready for pouring these oxides must 
be reduced. This is accomplished by 
carbon on top of the slag. 
When properly added the carbon does 
not come in contact with the steel 
so the percentage of carbon in 
the steel is not incresed by this oper- 
ation. The steel is also deoxidized 
by the addition of ferrosilicon. 

The amount of carbon 


adding 


and 


in the steel 
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may vary during the heat. Some is 
oxidized by the varying quantities of 
rust on the scrap which is used, and 
by the slag. On the other hand, 
carbon may be picked up from the 
slag or from the carbon of the elec- 
trodes, especially if portions of the 
electrodes break off and fall into the 
bath during melting. 

The scrap is mostly fine, principally 
being made up of small boiler and 
sheet punchings, and these of course 
become covered with rust. It was 
found that by charging the furnace at 
night the action of the heat on the 
rust so influenced the melt the next 
morning that it was impossible to pre- 
dict the carbon content within 
points. 


many 
The practice now, thereore, is 
to charge the furnace just before it 
is put into operation. 

In preparing the charge it is im- 


portant to have the mass as nearly 
solid as possible. That is, if some 
large scrap is used, care must be 


taken to fill the openings with smaller 
scrap so as to make the mass nearly 
uniform. Otherwise rifts are apt to 
occur across which arcing will take 
place. Such arcs increase the re- 
sistance to the current, and the auto- 
matic control lowers the electrodes to 
decrease the resistance. This may be 
carried to such a point that one or 
more of the finally 
on the metal, and no arc is formed 
beneath the electrodes resting on the 
metal. When the metal melts at the 
point where the arc was formed be- 
tween portions of the bath and the arc 
breaks down, the gap here is closed 
and the entire circuit is 
continuous. 


electrodes rests 


practically 
Thus a large amount of 
resistance is suddenly taken from the 
circuit and the amperage increases to 
such an extent, 
equipment 


before the 
raise 


automatic 
can the electrodes, 
that the circuit breaker may be kicked 
out. To start the current again, the 
electrodes are raised and then lowered 
until the arcs are formed. The 
edy is to keep the charge as near 
a solid mass as possible and to rake 
it together occasionally during melt- 
ing. 

The used at a number of 
tool steel works for freeing the metal 
from the slag during pouring has been 
adopted at the Hartford plant and has 
proved satisfactory. It consists of 
blocking up the entire pouring door 
of the furnace with the exception of 
a small hole left at the bottom. In 
tapping, the slag line above 
this hole and the clean metal from 
below is then drawn off first into the 
ladle. By this method the slag is the 
last to be drawn off and therefore 
rests on top of the metal in the ladle 


rem- 


method 


comes 
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4—-AN AUTOMATICALLY 


without mixing with it during pouring. 

When it is desired, as in 
of making tool 
loys, to 


the case 
steel and certain al- 
remove the slag before the 
final melt is complete, this is done by 
taking off the entire melt as just de- 
scribed and then running all the metal 
back into the 


pour ladle, 


furnace from a bottom- 


leaving the slag in the 
ladle to be run into the slag pot later. 
However, a second slag usually is not 
necessary in making steel castings from 
a good grade of scrap. The steel is 
then poured as it is first tapped from 
the furnace with a blanket of slag on 
top of it in the 


iadle to form a 


insulating coating. 


heat 


A normal 
plant takes 
from the the current 
the metal is ready to 


the 
approximately 


heat in Hartford 


two hours 
until 


The car- 


time is on 


pour. 


FIG. 5—CRATERS WHICH 


FORM AROUND THE ELECTRODES ARE 
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CONTROLLED CORE OVEN IS PART OF 
pon electrodes burn off quite rapidly. 
Records kept in 


the 


case of 
that 
off 


includes 


the one o 


f 
5 


furnaces indicate about 3 
for each 
break- 
at the 
bottom of the carbon rods where they 


the 


burn 
This 


sometimes 


pounds of carbon 


heat of 2 tons. 


age, which occurs 


come in contact with steel scrap 


of the charge 


One of the features of the plant 


is an electric annealing and heat treat- 
ing furnace equipped with an auto- 


matic thermostat control. Recording 


pyrometers give a 2-point curve or 
chart showing the temperature of the 
piece which is being treated and also 
of the oven. Such a chart is shown in 
The the curve 
indicates the temperature curve of the 
steel 


Fig. 3. lower edge of 


which is being treated, and the 


higher edge shows the temperature of 


THE 


PLANT’S EQUIPMENT 


The 
from two thermocouples. 


the furnace. curve was ‘obtained 


One regis- 
tered the temperature of the furnace. 
The then 


recording instrument 


switched to 


was 


the other which 
registered the temperature of the steel. 
This procedure was repeated at short 


intervals as the 


couple 


may be noted from 
chart. 
At the chart it will 


be noticed that there is a wide ditfer- 


bottom of the 
ence in temperature between the work 
and the furnace, but this difference is 


gradually furnace 


reduced as_ the 
until the the 
chart ‘become practically parallel. The 


arrangement of the electric annealing 


warms up two lines on 


furnace is shown in Fig. 2. The heat- 
ing coils extend above the top of the 
door in order to give additional heat- 
ing surface inside of the 


core oven. 


LEVELED TO INCREASE THE SPEED OF THE FURNACE 
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NIFORMITY of 


position is essential in chilled 


metal 


This 


formity of metal is guarded 


iron car wheels. 
by watching closely the pig iron and 


scrap charges, and by collecting 
proximately 

metal in the 
This metal is pour- 
ing it ladle. 


Pig iron for car wheels is bought to 


ies 
a] 


two charges of melted 


cupola before tapping. 


further mixed by 


into a large receiving 


specification and many foundries pile 


each car on a separate pile, or, if 
more than one car is placed on a 
pile care is taken that the compost- 
tion, particularly as to silicon con- 
tent, agrees closely. 

In most foundries engaged in car- 
wheel production, pouring is started 
early in the morning and continued 
all day. This makes it necessary to 


use a flux for slagging the 


iron, and limestone is al- 
most universally used for 
this purpose. This gives 
good results when added 
in the proportion of 25 or 
30 pounds to a ton of 
metal. Sometimes fluor- 
spar is added with the 
limestone. The addition 
of the fluxes makes a 
large amount of slag and 
means must be provided 
to get this away from the 
cupola. Slag pots which 
dump furnish a convenient 
means for accomplishing 
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hammer on a guide as shown in Fig. 
6. The wheel to be broken is placed 
on a cast-iron ring which has a hole 


in the center, slightly larger than the 


hub of the wheel. The weight is 
raised to a fixed height and auto- 
matically released. The first blow 
always breaks the wheel. The dan- 
ver from flying particles is obviated 
by partially enclosing the drop ma- 
chine in three walls cf heavy oak 
beards. After the wheel is broken 


the pieces are loaded upon a flat car 


on which pig iron has been placed. 


The smaller the pieces into which 
the wheel is broken, the better are 
the melting conditions obtained. It is 
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ron Car Ww heels -~ Il : 
Cupola Practice and Methods of z 

the Core Room Are Described 

BY H. E. DILLER 

PULTE EHTEL Po LUAU KA 
com- scrap wheels before putting them cven asserted that when the wheels 
into the cupola. This is effect- are Lroken fine, the melting ratio is 
uni- ed by dropping a weight, either lowered. However, this fact is not 
in the form of a ball or as a always given consideration by the 


foundryman, possibly because the dif- 
ference is more theoretical than 
tual. 


ac- 
Some 


melters are satisfied if 
pieces no larger than a half wheel 
are charged. Others use a_ heavier 


drop weight which breaks the wheel 
in many pieces, none of which are 
more than a quarter of a wheel. One 
foundry has the rule that a whole 
wheel may be added to every charge 

Formerly attention was paid to the 
source of the scrap wheels, and every 
wheel from certain foundries was ex- 
after it was broken to de- 
termine the depth of the chill. The 


amined 


wheels were then sorted according to 
the 


In more 
years the uniformity 
of the scrap wheel has be- 
come more dependable and 
less attention is paid the 
depth of chill of the broken 
wheels. Occasionally a 
wheel is found which has 
too high or too low a 
chill and only a_— small 
portion of it is added to 
any one charge. Pig iron 
usually is located near the 
elevator which carries the 
stock to the charging plat- 
form and the weighing 
scales customarily are near 
the center of the stock pile. 


depth of the chill. 


cent 


re- 


this. In one foundry these Pig iron, steel scrap and 
are arranged on a revolving iron scrap which, as _ has 
column as illustrated in been said, generally con- 
Fig. 7. As the pots are sists solely of returned car 
filled they are swung away wheels, and scrap from 
from the slag spout and the home foundry, are piled 
by the time they have together on industrial cars, 
solidified they have been used for carrying stock to 
moved around until they the charging platform. Two 
are immediately above an cars frequently are used 
industrial car into which for one charge. Gener- 
the slag is dumped and ally the metal from the 
sige Tae Ba pet oe FIG. 6-SOME DROPS ARE FITTED WITH SUCH A HEAVY WelcHT THar = “*TS' IS ow into the 

ITS FALL BREAKS THE WHEEL INTO MANY SMALL PIECES cupola by tilting the car 





804 














1e 


the 
car 
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with a pneumatic hoist. After the iron is 
dumped into the cupola it is necessary to 
pull the pieces into place to give a flat, 
even top to the charge. For this 
reason some think it economical te 
charge the second car by hand. This 
does away with pulling the pieces of 
the charge about, to produce a level 
surface. Enough metal weighed and 
on cars is kept on the charging floor 
to provide for any emergencies. Two 
or three hours supply generally is 
considered sufficient. Fig. 8 is char- 
acteristic of the charge and _ the 
method of dumping it into the cupola. 
Special Cupola Lining 
Various devices are employed to 
protect the sides of the cupola from 
the abrasion of the metal as the 
charge is dumped. One of these in- 
volves cast-iron blocks for lining the 
walls of the cupola around the doors. 
A circle of these castings is formed 
around the cupola from a point 1 
foot below the charging doors to the 
same distance above the doors. A 
cast-iron sill is placed in each of 
the charging doors before starting 
operations. This sill is 1 foot high, 
so the effect is the same as though 
the cast-iron lining was extended 2 
feet below the doors. Such linings 
last about four months, which is con- 
siderably longer than a brick lining 
would serve at the same place. 
Coke usually is forked into the 
cupola after the metal has been lev- 
eled. A novel way of charging the 
coke is employed in one car-wheel 
foundry. Here the entire coke charge 
around the edge of the 
cupola and none is 


is thrown 
placed in the 
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FIG. 8—THE SCENF IS TYPICAL OF A CHARGING PLATFORM OF A CAR-WHEEL FOUNDRY—THIS 


CAR IS DUMPED AT THE SIDE 


center. In this way the iron from 
one charge rests on the iron from 
the next charge, in the center of the 
cupola. The ‘coke following down the 
sides of the cupola falls in front of 
the tuyeres and protects the iron 
from direct contact with the oxygen 





FIG. 7—CUPOLAS WHICH ARE OPERATED DURING THE ENTIRE DAY ARE EQUIPPED WITH 
MECHANISM FOR CARRYING AWAY THE SLAG 


WHEN THE PLATFORM RAISES 


of the air which is combined with 
the carbon of the coke before it 
strikes the metal. 

The number of men necessary to 
operate the cupola in car wheel prac- 
tice is illustrated by a typical foundry. 
Here one workman is employed to 
bring the wheels to the drop and 
break them. Another pulls out the 
broken pieces. Four men load the 
metal and coke on cars, and four 
more on the charging floor put the 
metal into the cupola. This gang 
charges iron at the rate of 19% tons 
an hour. The cunola is lined to 80 
inches and the metal charge weighs 
6800 pounds. Five thousand pounds 
of coke are placed on the bed. 


Regularity of Metal Assured 


The first iron from the cupola in 
the morning is used to heat the ladles 
and is then poured into pig beds. 
The custom is to collect from 10 to 
15 tons or more of metal in the 
cupola before tapping. This will in- 
clude two entire charges, so that 
when the iron is tapped two complete 
charges flow into a large reservoir or 
mixing ladle and there are mixed! 
This practice helps to insure a thor- 
oughly homogeneous iron free from 
irregularities of composition. This. 
regularity of the iron is highly re- 
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center of the chill to the left are 
caused by shrinkage. 










A method for making chill tests is 
illustrated in Fig. 9. The flask con- 
sists of two cast-iron rings, the one 
concentric with the other. The outer 
ring is a predetermined thickness, 
usually about 2 or 3 inches. The 
samples vary in size according to the 
ideas of the man in charge of each 
foundry. A section 2x7_ inches 
against the chill, by 2% inches thick 
probably is representative. 






















































Two Chill Tests Taken 


The mold to the right, Vig. 9, is 
being put up. The pattcrns, which 
are usually made of metal, may be 
seen protruding above the chiller. 
They are set against the chiller and 
backed with molding sand. After 
the molds are cast and as soon as 
the casting reaches a black color a 
boy pulls them from the mold and 
quenches them in water. This can 
be done without causing trouble be- 
cause iron is not appreciably affected 





by quick cooling after it is below the 
recalescent point at which  temper- 





FIG. 9—CHILL TESTS ARE SOMETIMES CAST IN CIRCULAR MOLDS——THE OUTSIDE RIM OF TIE . : 
MOLD ACTS AS A CHILLER ature the casting is a dull red An- 


other lot of chill tests are cast, one 


quisite, that the chill may come within road for which the wheels are to be “ ch from the same ladles of iron as 


the limits allowed by the specifica- made. The number of wheels to be 
tions. nade is also placed at the head of 

Close watch is kept to insure that the card. In the first column con- 
the proper depth of chill is obtained. secutive numbers from 1 to 25 are 
This is done through chill samples printed. The next column is_ filled 


which are taken from every tap of with the serial number for’ each 
iron. Record is maintained of the wheel, ‘by means of a numbering ma- 


‘22. epee 


wheels cast from each tap by wheel chine, before the card is given to Yh» 
th, 


numbers, so that if anything is found the molder. The first figures of 


“Yehkag 


> 
MAKE “~N 


wrong with the iron from any ladle cach number are the same and are 





all wheels from the iron of that ladle placed on the pattern. The last two 

can be located. Often when doubt or three figures of each tumber are esd eB ha 
arises as to the quality of the iron not on the pattern but are marked ! he “af 
ot the depth of chill, the manufac- on the mold by the molder. When SoR75B ve : 
turer has a wheel tested and broken each wheel is poured the molder jabs ZNSE = 
to insure himself that the lot will a hole in the card adjacent to the >| RTT ac 
meet specifications, before submitting corresponding wheel number and ’ SEETSE « «8 


any wheels of the melt for the cus- marks the tap number in pencil to OFS 


: ae : : : Aa i eS 
tomer’s inspection. the right of the wheel number. » | BBERE ts 


Twenty-five spaces are printed = on lis 
i p< I 338 ray" 


Record Kept by Tap Number 


the card because, in the foundry at 

The record of the tap number from which this particular card is used, 25 ts feo BAe g 
which each wheel is poured is kept wheels constitutes a dav’s output for 
in various ways. Sometimes a clerk one molder and a helper, with the 
who keeps a record of the chill tests, assistance of a third man. This man 
also records the floor to which each divides his time between two floors, 
ladle is sent, and, as the wheels on helping to shake out and carry the 
each floor are poured in numerical wheels to the hot cars which convey 
order, this record connects any wheel them to the annealing pits. SnTee see 





with the tap number. Another method Two chill tests are shown in Fig. 2 Sio77g. 9 
requires the molder to keep a record 13. The one to the left was taken oe | MSP REs 
of the tap number for cach wheel. from the mixture for a freight car : SI5975 © 
This may be done on the card, a wheel of the heaviest weight. The 3 ‘Siar76 





copy of which is shown in Fig. 10. chill to the right was from the metal 
At the top in pencil is the molder’s being poured in a small wheel. The 

number, together with the date, wheel difference of chill is easily notice- iy a a yeni antag gael 
. eye z . itt NG THE NUMBER OF EACH WHEEL TO 
size and weight, and the name of the able. The few dark marks to the BE MADE DURING THE DAY 
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FIG. 11—PATTERNS FOR SMALL WHEELS 


THE 
the tests. This 
second lot of chill tests are allowed to 
remain in the sand until cool, to 
check the appearance of the quenched 
test pieces. 
error in 


each of quenched 


This is to guard against 
case the quenched samples 
should have been cooled before reach- 
ing the 
the quenched test pieces serve to en- 


recalescent stage. However, 


able a correction to be made at once 
ir mecessary. 

Should the the 
too high, the metal may be 


chill in sample be 
corrected 
by the addition of ferrcsilicon to the 
ladle. A_ ferroalloy of 
manganese 


silicon and 


also is used for this pur- 


FIG. 12—WHEEL BLANKS ARE HELD IN THE 


ARE MADE 
PATTERN 


PATTE 
FINISHED 


THE FOUNDRY 


SO THAT ANY ONE OF 
TO MAKE THE STYLE 


4 VARIETY 
WHEEL ORDERED 
This 
of silicon in 
the 


pose. will raise the percentage 
reduce 
the chill 


several. rem- 


the metal and so 
chill When 


is--too0. low, -any—one. ot 


depth of 
edies can be applied. Steel chips can 
This cools the 
iron and only a small percentage can 


be added to the ladle. 


without deleterious effects. 
the 


and 


be added 


It reduces percentage of silicon 
so increases the chill- 


the (Additions 


and carbon 


ing properties of iron. 


of small amounts of manganese and 


been tried. These 
chill by 


slag is 


have 
the 
but 

and 


iron ore ores 


increase oxidizing the 
the 


benefit to be 


metal, formed by 


action off-sets the 


N SHOP 
PATTERN 


TO SEASON FOR AT 


THUS DANGER OF WARPING IS 


OF FLANGES AND RIMS MAY BE 
BY THE 


LEAST FIVE MONTHS BEFORE 
AVOIDED 





PUT ON THE BODY 


CUSTOMER 


cerived from this remedy. The 
foundry whicn regularly adds manga- 
nese to the molten ad- 
vantage. in the low 


The 


has an 
is. too 


iron 
chill 


softens 


case 
manganese the iron. 
Therefore, if a portion of it is left 
out, the depth of chiil will be in- 
creased. The ability to decrease the 
chill by the addition of silicon is so 
much easier to control 


simpler and 


methods for increas- 
that the 


high side of 


than any oi the 
the chill, 
work on the 
in calculating the mixture. 


A method 


ing practice is to 


the chill 


breaking the 
illustrated in Fig. 9. 


for test 


piece is The 


THEY ARE TURNED TO MAKE THE 
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chill test is held in the groove of the 
casting shown in the foreground and 
troken by blows of a hammer. Occa- 
sionally the test piece is laid on a 
plain support and broken with a ham- 
mer. The former method is more 
simple and obviates danger from fly- 
ing particles of the broken test piece. 

Few unique problems are involved 
in making car wheel patterns. Wood 
customarily is employed as such pat- 


terns have the advantage of being 
light in weight and less expensive 
than metal patterns. However, they 


kave a tendency to warp and they are 
not so long lived as the metal pat- 
terns. The first of these objections 
partially overcome by allowing 
the pattern blank to season for at 
least five months after it is glued be- 
fore finishing. As the lumber 
ployed is well seasoned before it 


is 


em- 


is 
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FIG. 14—SECTION OF A WHEEL MOLD SHOWING 


THE METHOD UF 


pattern is shown in 
i2: 
the the center core. 
The groove, shown in 


the tread to the left, and another one 


at the left Fig. 
The small piece in the center is 
core print for 


long narrow 





FIG. 


13—TESTS INDICATE 


THE 


THE DEPTH OF 
HEAVIER CHILL 


thade up, there is little danger from 
warping after the blanks have aged 
through the required period of time 
Every blank is dated as soon as it is 
glued so that no mistake can be made 
in using it too soon. One of these 
blanks Mag, 12. “ihe 


outer rim and flange as well as in the 


is shown in 


center on the cope side, or front plate 


which does not have brackets, is 
mahogany. Hard wood is used in 
these places because they receive more 
severe usage than the tread which 1s 
against the chiller in the mold. 

The life of the pattern sometimes 
is increased by the use of brass seg- 
ments, screwed on the edge around 
the circumference of the flange. The 
portions of the pattern forming the 
wheel brackets are made either of 
wood or metal. The metal usually 
is aluminum, but brass segments also 
are employed. This will be described 
in detail later in the article The 
front and tread of a finished wood 


CHILL 
IN THE 


THE IRON WILL 
BLOCK TO THE 


GIVE 
RIGHT 


IN THE WHEEL—NOTE 


on the opposite side of the tread are 


used as hand holes for drawing the 
pattern. 
Patterns for railroad car wheels 





THE RUNNER THROUGH THE CENTER CORE AND 
BOTTOM GATING 


are fairly well standardized and a 
great many castings ordinarily are re- 
quisitioned from one pattern. How- 
ever, only a few castings are ordered 
off of a pattern for small miscellane- 
ous wheels. The 


main difference in 
the small wheel pattern commonly is 
a variation of flange or rim _ size. 


For this reason, it is more econom- 
ical to make the body of the pattern 
in one piece and apply a loose rim 
and flange to mold the wheel ordered. 
In this way only a few body patterns 
are required, but each one has a 
number of flanges and rims which can 
be fastened to it to make it meet the 
requirements of the customer. One 
of these body patterns, with a flange 
and a rim shown in Fig. 1l. A 
parting may be secn_ be- 
tween the spokes. This parting is so 
thin that the sag in the sand closes 
the space of the parting when the 
mold is put together. It serves as 
a backing to ram the sand against 
in place of a follow board. 


is 


sheet-iron 


The formation of a chilled iron car 
wheel may 
14 and 15. 


center 


be understood from Figs. 
The portion around the 
core the hub. Extending 
this around the ring core are 


is 


from 
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FIG. 15—MANY FOUNDRIES 


THE 


POUR THE 
ARROWS INDICATE 


WHEELS 


THF DIR! 


THROUGH 


TWO OR THREE 
FLOW OF 


GATES IN THE 
THE METAL 


HUB— 


CTION OF 
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the front and back plates. The front 
plate is on the upper side and con- 
tains the chaplets. The back plate 
contains the vent holes made by the 
toes of the core. These double plates 
are merged into the single plate which 
is supported by brackets. The flange 
is the lower portion next to the chiller. 
Above this and also against the chiller 
is the tread. The rim is at the extreme 
end to the front of the wheel. 

The two styles of gating employed 
are also indicated in these two figures. 
In the method indicated in Fig. 15 the 
molds are poured through a dry-sand 
dish core and the metal is run into the 





IS MADE 


FIG. 16—THE RING CORE WITH 
mold at the top of the hub, flowing to 
the bottom of the hub, out through the 
brackets and back plate to the 
and rim. At the same time it 
the mold and fills the front plate, single 
plate, tread and the 
central riser. three 
are made 
In the other style of gating, the mold 


flange 
rises in 


rim, and finally 
two 


dish 


Either or 


gates in the core. 


is poured through a central core and 


is gated with either two or three open 


ings, to the bottom of the hub. In 
this case only two cores are required, 
while with the former method three 
cores are necessary. 

None of the three cores which enter 
into the molding of the chilled iron 
car wheel is complicated. The dry- 
sand dish core is simple and_ easily 
made on a squeezer machine. The cen 
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ter core is a cylindrical piece commonly 
vented with three vents. The ring core 


is the most difficult to make. It is 
vented through the three prints. These 
frints are known as toes or legs to 


the wheel foundryman. 

A sharp coarse sand, mixed with some 
molding sand which has a clay binder 
generally is the 
12 parts new 
and 12 
center core 
the ring 
venting. It 
sand and 


for ring 
One formula for this 


sand, 6 


used core. 
‘33 

old 
The 


strong 


river sand 
parts 


must 


parts 
molding sand. 
not be as 
but must 
frequently is made of 


The 


as 


core, be free 


river 


old core sand. dish core is made 


A SWEEP—SOMETIMES THE CENTER OF THE CORE 
of a strong sand and the mixture fre- 
quently contains molding sand. Oil 
binders are not used for any of these 
cores. Flour commonly is used as a 
binder, but other dry binders and some 
water-soluble binders are often em- 
ployed. 

The ring core, which forms the hol- 
low between the front and back plates 
previously described is the most diff- 


cult of the car wheel cores to produce. 


Several ingenious devices are used in 
making this core. A flat plate is pro 
vided upon the core bench. This plate 
has three vertical rods The _ pan- 
shaped metal corebox formed to the 
contour of the lower half of the ring 
core and with three hollow legs or toes 
which make the prints supporting the 


core in the mold is set upon the plate. 


IS 
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The vertical rods on the plate previous- 
ly mentioned enter holes in the three 
hollow toes and extend upward slightly 
higher than the level of the upper edge 
of the corebox, or somewhat more than 
half way through the core which is be- 
ing made. 


With the pan in place, sand is thrown 
into the pan or corebox and pressed 
in with the hands. Frequently only a 
layer of sand is thus placed and then a 
trough is hollowed out to be filled with 
cinders coke. Wire _ reinforcing 
seldom is used where it is possible to 
avoid it, because of the added expense 


of handling, placing and removing the 


or 


FILLED WITH CINDERS TO ASSIST IN VENTING 


When first 


placed, and the center filling of coke or 


wires the sand has been 
cinders is in place, sand is heaped on 
the pan and the upper surface swept 
to conform to the desired outline of the 


core. 


The sweep used is shown at the ex- 
treme left in Fig. 17. It is pivoted at 
the center, and rests upon the rim of 
the corebox. As the sweep is rotated 
about the center the coremaker throws 
more sand on the top, and as this is 
brushed over the surface, all irregular- 
ties are smoothed. The sweeping 
operation is shown in Fig. 17. Directly 
at the left of the coremaker is a box 


of cinders; further to the left is a pan 
partially filled with sand and ready for 
finished 
core is shown leaning against the sand 


the layer of cinders; while a 
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bin at,the extreme left. The vent holes 
are visible in the toes, or prints of this 
core. 

Occasionally the quality of sand which 
is available will not produce a core 
which is.strong enough to withstand the 
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In this 
are used. The ring core 
must be strong, and at the same time 
must burn out quickly so thar it will 
weaken and crumble when 
contracts upon setting. 


rush and pressure of the metal. 


case wires 


the metal 


Effect of Sulphur in Steel 


HE 


cently 


standards re- 
Henry S. 
don to England and 


bureau of 
sent Raw- 
France 

to secure opinions, data and 
available statistics on limits for sul- 
phur and’ phosphorus in specifications 
for This information 
was connection with the 
general investigation on the subject 


now being carried on at the bureau. 


carbon steels. 


desired in 


As a result of this visit little data 
strictly applicable to the bureau’s 
research on sulphur and phosphorus 


in steel was obtainable in either Eng- 
land or This is largely 
counted for by the basis used abroad 
in drawing up specifications. 
cations in England France 
based almost entirely on _ physical 
properties and little regard is paid to 
the chemical composition in the speci- 
fications. 

In his summary Mr. Rawdon says 
that a research conducted along exact- 
ly the same lines as that of the bu- 
reau is now being carried out by the 
British Engineering Standards 
ciation to the effect of 
sulphur upon a certain type of steel 


France. ac- 
Specifi- 


and are 


asso- 
determine 


products. 

The much-used tension test should 
be regarded as only a start in the 
mechanical testing necessary for de- 


termining the effect of varying 
amounts of sulphur and phosphorus 
upon steels. . Dynamic tests should 


be given full consideration as well as 
tests which the 
of the transverse as 
as in 


will show properties 
metal in a well 
the longitudinal direction, as in 
the tension test as ordinarily 
out. 

The extensive 
tests was emphasized, since no matter 
how many 


carried 


necessity of service 


laboratory tests are car- 
ried out there is no way of interpret- 
ing such 
service. 


tests in terms of ordinary 


The opinions expressed by manufac- 


turing metallurgists differ very wide- 
ly as to permissible limits for sul- 
phur, diametrically opposing views 


being taken. 

Regarding the method for obtaining 
suitable sulphur and phosphorus con- 
tents in experimental heats to be 
made, the general opinion appeared to 
be that the additions should be made 
during the heat and 


not at its close. 


The general opinion was held regard- 


ing the subject of residual vs. added 
sulphur that the difference consisted 
largely in the physical condition ol 


the two and no clear, definite expres- 
sion of opinion could be obtained as 
to the possible detrimertal effect of 
some obscure condition accompanying 
high percentages of sulphur and phos- 
phorus. 

The general tendency of the Eng: 
lish railways is to revert to the pre- 
war specifications for ordering mate- 
rials but no such generalization can 
be made regarding French practice. 


Piston and Piston Ring 


Castings 
By H. E, Diller 

Question—We are manufacturing pis- 
tons and piston rings, and have trouble 
with gas holes. Our mixture consists 
of 30 per cent pig iron, 35 per cent 
home scrap and sprues, and 35 per cent 
foreign scrap, principally automobile 
parts. The pig iron contains 3.30 per 
cent silicon, less than 0.05 per cent sul- 
phur, 0.90 per cent phosphorus, and 
0.70 per cent manganese. Could you 
suggest another mixture more suitable 
for the work? 

Answer—Pin holes may not be due to 
the mixture but to oxidized iron or too 
wet molding sand. The latter difficulty 
could be remedied by using a freer vent- 
ing sand and dampening it less. Oxida- 
tion is caused by an excess of air in 
the cupola. To prevent this, care should 
be taken to have a bed of coke which 


will extend approximately 30 inches 
abcve the top of the tuyeres. Then 
enough coke should be added to each 


charge to maintain the level of the melt- 
ing zone at the same height. About 
8 parts of iron to 1 part of coke is the 
general practice, but some foundries run 
their melting ratio as high as 10 to 1. 
On the other occasional shops 
have a melting ratio as low as 6 to 1. 
This ratio will be 
upon melting practice. 

Entirely different mixtures should be 
used for iron for pistons and for piston 
rings. A  low-phosphorus iron with 
phosphorus about 0.20 per cent is ad- 
visable f making 


hand, 


largely dependent 


for pistons. Such an 
iron will shrink less than a higher phos- 


phorus iron and therefore pistons made 
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from it will be freer from  honey- 
combed sections. Sulphur should be 
kept below 0.10 per cent. Silicon may 
range from 1.75 to 2 per cent, and be- 
tween 0.50 and 0.80 per cent manganese 
is desirable. A good mixture for pis- 
tons is 10 to 15 per cent steel scrap, 
30 to 40 per cent home gray-iron scrap, 
and the remainder pig iron of an an- 
alysis to give an iron of the composi- 
tion here suggested. 

The properties desired in piston ring 
metal are altogether different from those 
required for piston iron. Piston rings 
require a stiff metal and high strength 
is not necessary, the idea being that the 
piston ring should maintain its shape 
under all working conditions. Phos- 
phorus and silicon should be higher in 
this iron than in the iron used for pis- 
tons. The phosphorus should be ap- 
proximately 0.80 per cent and the sili- 
con should range between 2 and 2.50 
per cent. The sulphur and manganese 
should be the same in piston ring iron 
as has been mentioned for piston iron. 

Foreign scrap is not advisable for 
piston rings unless it comes from a 
source where its composition will be 
uniform without question throughout the 
entire shipment. This is imperative as 
the spring in each piston ring must be 
approximately the same or the ring will 
be eccentric as it comes from the pean- 
ing machine unless this is regulated to 
suit each lot of rings. This of course 


would be undesirabie and unprofitable. 


Remodeling Foundry 


The Griffith Foundry Co., Griffith, 
Ind., recently has been organized and 
has taken over the buildings of the 
Griffith Manufacturing & Supply Co. 
It is having these buildings remodeled 
to suit the needs of a foundry and will 


start operations shortly. The new 
company is capitalized at $150,000. 
The following officers have been 


elected: Harry C. Stuart, president; 
Krank C. Wackewicz, vice president; 


Coit F. Holt, secretary-treasurer. The 


board of directors is composed of 
these officers with S. E. Stuart and 
J. C. Nowicki. 

The Alloy Electric Steel Casting 


Co., Massillon, O., has accepted a 5- 
acre site at Warren, O., and will soon: 
begin the construction of a foundry. 
The land was offered to the company 
by the Warren board of trade without 
cost as an inducement 
the plant in 
the company, which is 
backed by Massillon capital, are: Pres- 
ident 


for the estab- 


lishment. of Warren. 


Officers of 
and general manager, N.  L. 
president, A. T. Ranck; 
secretary and treasurer, J.S. Corey, Jr 


Coxey; vice 




















Accelerating Cylinder Production 


Attention to Minute Detail and the Adoption of Every Mechanical Aid to Speed 
and Accuracy Have Increased the Output of Automobile 


ESS than a year when 
automobile manufacturers her- 
alded the first advance of or- 
ders that recently has swamped 
the foundries of the country, castings 
could be secured at will. Practically 
without exception all of the automative 
industries either had their 
or patronized a number of independ- 
ent foundries which were under con- 
tract to deliver a stated number of cast- 
ings, as needed throughout the 
If more were needed, a mere 
brought scores of offers from 
ries which were endeavoring to main- 
tain operation under the slack times 
which followed the armistice. Less than 
a year ago these strange conditions 
governed throughout the country. 
Today automobile castings of all 
classes are practically unobtainable 
delivery. Special 


ago, 


own shops, 


year. 
hint 
found- 


for 


early representatives 





FIG. 


1—FLOOR OF 
TIVES, FROM LEFT TO RIGHT, ARE W. 


COMPLETED CYLINDER CORES READY 
H. GOLDSTINE, MANAGER; 
FOREMAN; CHARLES LEISS, FOUNDRY FOREMAN; AND DAVID 
CASTING WITH GATES AND RUNNERS IN THE 


Cylinders in Wisconsin Plant 


of the 
throughout 


manufacturers journeying 
the contributary 
to the automobile centers, seeking shops 
which have a small amount of unused 
capacity that can be turned to making 
even a few automobile castings per day 


are 
territory 


to supply the shortage. 


Self Contained Plants Expand 


Those 
their 
fortunate 
pended 
their castings. 
automobile 


establishments which maintain 


foundries seldom 
than 


solely 


own are more 
de- 
for 
the 


great 


those which have 


upon outside 
The 


business 


shops 
expansion in 


has been so 













AT EVENING TO GO INTO 
LOUIS RASMUSSEN, 


FRANCIS, 
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THE MOLDS ON THE FOLLOWING 
SUPERINTENDENT; 
COREROOM FOREMAN 
POSITION WHICH THEY OCCUPY 


and so 


rapid that even self-contained 
manufacturing plants have outgrown 
their facilities and must seek elsewhere 


for badly needed castings. 
Under all these strenuous trials, every 
conceivable 


means is exerted to attain 
greater output. Probably no single 
branch of the foundry industry has 


been developed to as high a plane of 
efficiency as has that division which 
is engaged in automobile castings pro- 


duction. Association with the industry 
which has stood for repetition work, 
large output, straight line operations, 
simplicity in design and those many 
factors which go to 
make up © stupendous 
production, has rendered 
the shops making 


DAY—THE OPERATING 

CHARLES WUSSOW, CUPOLA 
FIG. 2—THE CYLINDER 

IN THE MOLD 


EXECU- 
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FIG. 3—COPE PATTERN MOUNTED FOR MOLDING 
Therefore, the 
attainment of still higher perfection and greater production 
the 
advancement 
In 
Nash 
and 


automobile castings ‘eaders in efficiency. 


with retention of quality has marked a new step in the 
of foundry 
Kenosha, Wis., a 

Motors Ci. 


the Nash 


during the war. 


practice. 


north of Chicago, is the 


manufacturer of 
the latter 


has a 


short ride 


passenger automobiles 


Quad, known through its service 


The company large, modern and well 


equipped foundry. It produces practically all of its own 


FIG. 5—FLOOR OF DRAG MOLDS AT THE START OF CORING OPERATIONS 
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ously except 
tional demand 


trucks has made 


tarm out some 


cently the 
placed under 
W. H. Goldstine, 


practically grown 


THE 
PLACE 


ONLY 


DRAG 


OPERATION 


"20 Q&A I 
me 


MACHINE 


PERFORMED 


WITH COMPLETE 


TO THE 


Eh 


April 15, 


a1: 
‘ 


Dd. 


PATTERN 
done continu- 
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for cars 
it necessary 
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foundry has been 
new management. 
a man who 
up with the cast- 


so 
excep- 
and 

to 


Re- 
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JIG IN PUTTING THE 
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FIG. 6—SUCCESSIVE STAGES IN SETTING CORES AND PREPARING TO CLOSE THE 





FIG. 7—FLOOR OF MOLDS READY TO RE ‘-E THE COPES—NOTE THE SIMPLE CLAMPING AND THE RUNNER BOXES MADE READY IN THE BACKGROUND 
INSET—SMALL CORES WHICH ENTER THE CYLINDER MOLDS 
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or right. One of the drag machines 
with the pattern mounted is shown in 
Fig. 4. Special flasks are provided, 
which are machined to -jigs. These 
have permanent trunnions at each end, 
by which they are lifted and turned 
when held in the special yoke shown in 
Fig. 9. At opposite corners on each 
flask are lugs that are drilled to admit 
guide pins used to locate the cope in 
closing. One side of each flask is pro- 
vided with semicircular depressions 
through which the six prints of the 
cylinder cores and a single waterjacket 
core print may project. The back is 
hollowed out so that the bottom of the 
combined cylinder-crankcase core may 
project through and rest on the edge 
of the flask. An improvement in this 
flask is contemplated, involving the use 
of an offset or false side of the flask, 
extending from a few inches below 
the depression upon which the core rests, 
up to and several inches above the joint 
between the lower and upper halves of 
the crankcase core. This will provide 
a space between the cores and the false 
side, into which sand may be rammed 
to prevent any possibility of a run- 
out., The cope flask is similar in every 
respect to that used for the drag. 





















1G. 9—COMPLETED COPE WITH RIG FOR TURNING AND HANDLING THE MOLD IN CLOSING—NOTE 
THE CRUSHING AND CHAPLET CORES USED 








igs end of the automobile business was aisle. Molding machines are _ placed A long support core to hold the 
made foundry manager. Louis Ramussen, at each end of each of these floors. ends of the cylinders and crushing 






who also is well versed in this particular Eight molding machines produce molds cores to hold the flywheel and timing 






branch of the industry, was made superin for 300 castings per day. gear housing cores are set into place 






tendent and together these men have The drag machine of each unit is on the pattern and rammed into posi- 
built up an organization which con- placed at one end of the floor and the tion with the drag. The drags are 
stantly has improved the practice of cope machine at the opposite end, while taken from the machine and placed in 
the shop, with the result that were it }etween each two successive floors is long rows which extend the entire length 





























not for the growth in demand for the 4 crane runway with traveling air-oper- of the molding floor. Gasoline then is 


automobile built by the company, all ated hoists, serving either to the left poured into the mold and fired to’ ef- 
of the foundry work required could be 








handled within its own shops. 

A comparison by figures alone does 
not measure all the improvement which 
has been brought about in the foundry, 
but indicates the growth in production 
through efficient methods. Output on 
one type, 6-cylinder block, for passen- 
ger cars has been increased from 140 
to 300 per day. Transmission housings 
now are produced at the rate of over 
200 per day, where 125 were produced 
previously. Cylinder heads have been 
increased from 130 to 300 and mani- 
folds from 130 to 300. Placid con- 
tentment with existing conditions has 
not followed this growth in production. 
The management constantly is seeking 
greater output, not through increased 
human effort, but rather through per- 
fecting methods, attaining accuracy, and 
bettering the entire shop efficiency. 

The molding practice followed in 
making the cylinder block mentioned 
gives an idea of the infinite care in 
detail which is expended, and the _ per- 
fection of the system which is. in oper- 





ation. The cylinders are made on four 
floors, which extend at right angles to FIG. 10—JIG FOR RUBBING THE HALF-SECTION CYLINDER CORES—NOTE THE REMOVABLE BANDS 
the concrete-floored ON THE SUPPORTING SIDES OF THE JIG 


one side of main 
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fect a skin-drying of the mold sur- 
face. Cores then are placed in posi- 
tion. 

In this ‘shop every attention is given 
to attaining accuracy in the cores be- 
fore they are brought to the molding 
floor. Further, as many cores as it 
is possible to assemble in the core room, 
are placed together, so that the time 
and labor of placing cores on the mold- 
ing floor is conserved. This item pro- 
duces a large saving as a great part of 
the cylinder casting is carried in cores 
which are complicated and must be ex- 
tremely accurate. The main barrel core, 
which forms the hollow interior of the 
cylinders, and the upper half of the 
crank case is assembled together with 
the. waterjacket cores on a special plat- 
form, such as those shown in Fig. 13. 
In this way the main large unit may 
be lifted and set into the drag in one 
piece, and the only check upon dimen- 
sion which is performed upon the cores 
when assembled in the mold is to try 
the position of this large assembled 
unit with the gage which is shown 
at A in Fig. 6. Immediately in front 
of this gage are shown two lifting 
bars, such as are used to pick up the 
cores from the carrying platform to : eis : 
lower them into place in the drag. The , f pn t: 
projecting pins engage hcles in the core, e 
four of which are provided at the 
back and four others in the ends of 
the cylinder prints. 

In addition to the assembled barrel 
and water-jacket core mentioned, eight 
other cores are set into the drag. Thes» 
include the valve chamber cores, 4, 
Fig. 8, which are made in two sections mold. Next to this is the flywheel posite end of the mold the gear case 
as shown. The starter-box core, D, Fig. housing core, B, which is supported on core, H, is set in place. An extension 
8, is set at the flywheel end of the a crushing core in the drag. At the op- of this core has a small 


FIG. 12—ASSEMBLY BENCH WHERE THE CYLINDER CORES ARE BUILT UP ON TRUCKS AND CLAMPED 
PREPARATORY TO FINAL BAKING 


groove into 
which rests the projecting print at one 
end of the waterjacket core. The op- 
posite end of the latter is supported 
on an extension of the crushing ccre 
which is rammed up with the mold to 
support the prints of the cylinder cores. 
The waterjacket core is supported on 
four bearings. The small cores, F and 
G, are the oiler core and gear neck 
core, respectively. A number of small 
chaplets, similar to those which are 
visible in Fig. 7, are used both under 
and on top of the cores to prevent any 
possible shifting when the metal is 
poured. 

After all of the cores are in position 
a slurry of fire clay is applied as shown 
in Fig. 6 to effect a tight joint when 
the cope is lowered into place. 

The cope machine with the pattern 
mounted is shown in Fig. 3. The tiny 
holes shown at A in this illustration 
accommodate pins which are set into 
small cores. These pins serve a dou- 
ble purpose. They hold the cores firm- 
ly in position while the cope is moljd- 
ed, and establish a definite location 

FIG. 11—THE HALF-SECTION CYLINDER CORES ARE BLACKED BY SPRAYING OVER A TANK for two chaplets. The twe small cores, 
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shown near the two ends of the mold, 
form depressions in the cylinder where 
holes are later The 
at the center, which also is shown sup- 
ported upon the edge of the mold at the 
left forms a boss in the center oi the 
casting. The small dowels at the upper 
side of “the cope pattern, Fig. 3, 
to locate gate pins which are set when 


machined. core 


servc 










the mold is rammed. 

The method of gating 
mold apparent from 
shows the casting in the position that 
it occupies in the mold. Two 
boxes connect to two main sprues which 


the 


Fig. 2, 


cylinder 


is which 


runner 
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up the stream into a spray that falls 
through the long sprue to the runners 
at the No. additional are 
provided, the weight of 
the sprues provides adequate 

As was stated previously, the admir- 
able making and 
assembling the cores saves a great deal 


risers 
metal 
feeding. 


base. 


as in 


system followed in 


of time on the molding floor. In the 
large core department which is main- 
tained to supply the needs of this es- 


tablishment, every minute detail is stu- 
died in the effort to better production 
It has found that 
be reduced 


been 
could 


or accuracy. 


a 63 per cent loss 


























































bottom of the casting. The only strain- 
ers used are in the runner boxes. These 
are flat cores, rectangular in outline con 
forming to the runner 
with solid 
other 


the bottom of 
half 

perforated. 
poured upon the 
strainer core, which 
lower level than the end which is 
forated. In this manner the entering 
stream strikes the flat core, flows up 
and through the strainer which breaks 


formed and 
The 
portion 

on 


box, one 


the metal is 
of the 
slightly 


solid 
is a 
per- 








abe 


FIG. 183—CYLINDER CORE READY FOR FINAL ASSEMBLY WITH WATERJACKET CORE BEFORE BEING 
CARRIED TO THE MOLD 
run straight down through the cope, to less than 8 per cent through -proper 
through both sections of the base cores. In the machines used in pro- 
of the crankcase core and to ducing the half section of the combined 
two runners at the bottom. These cylinder-crankcase core, three loose 
runners are carried in the bottom’ pieces, including agate stick, are set 
portion of the crankcase core. Each into the corebox. A mixture of Mich- 
communicates through seven separate igan City sand with core oil made 
flat gates formed in the drag. to the by the Holland Core Oil Co., Chicago, 


is used for these cores. The half sec- 
tion cores are baked flat on perforated 
Two batteries of 10 ovens 
each are devoted to core baking in this 
These all are coke fired with 
forced draft. 

After the half cylinder-crankcase cores 
are baked they are carefully tried in jigs, 


plates. 


foundry. 


and rubbed to an accurate fit. The 
rapid and efficient rig used for this 
operation is shown in Fig. 10. The 





cores are placed, flat side up, in the 


Apri) 15, 1920 


shown. They are supported at 
points and the distance between 
three points of contact and the 
upper surface of the jig is~ accurately 
maintained. Gages are applied to these 
rubbing boxes each morning to assure 
this accuracy. With the core section 
in place as shown, a rasp file is drawn 
rapidly down the three half-cylinder 
columns to form the grooves which 
may be noted in the upright core at the 
right. These grooves serve as_ veiits 
and further when assembled they afford 
sockets into which pins of the lifting 
bars are inserted in lifting the cores 
from the delivery benches to the molds. 
When the grooves are formed, the rub- 
bing bar, shown at B,is dragged across 
resting upon the two sides 
jig. This operation which is 
performed assures the accurate 
interchangeability of the half 
The sides of the jig which 
support the scraping bar are provided 
with tolerance strips, screwed to the 
jig. When the master gage shows that 
these have worn unduly, they are re- 
moved and new strips are screwed in 
place. 


jig as 
three 
these 


the core, 
of the 
quickly 
fit, or 
sections. 


Cores Blackened 








The 


four 


half sections then are carried, 
together, to the blacking trough 
which is nearby. There they are stood 
on end on two supporting boards over 
a tank of blacking. A cup to which an 


atomizing device is attached is used 
to dip the blacking from the tank. The 
cores are sprayed in succession, the 
front one being lifted away as soon 


as it is covered with the blacking mate- 
rial. From this point the sections are 
carried to a bench where. they are pasted 
together. 


In this operation one section is laid 
with the flat surface turned up and 
smeared with a mixture either of three 
parts flour and one part dextrine, or 
with a_ special core paste. The top 
section then is applied and_ pressed 
firmly in place. A clamp with a set 
screw adjustment is used on the base 
of the core. This is shown at C in 
Fig. 12. 

The two newly pasted halves then are 
set perpendicularly on small  four- 
wheeled assembly trucks at one end of 
the bench shown in Fig. 12. The tops 
of the cylinders are wired firmly and 
then the truck is moved along the 
bench. Next the cam-bearing cores are 
and clamped in place by the 
rig with set screw adjustment, 
shown at D in Fig. 12. The gage used 
to try the position of the cam bearing 
cores is shown at F. Small spacers are 
inserted to assure the proper main- 
tenance of the opening at the point in- 
dicated at E. As these operations are 
performed the truck has been moved along 
onthe bench trackway, until when the 


set in 
special 





CO -_ 


\re 
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assembly is complete, the core is lifted 
and laid upon its side on a rack similar 
to that shown in the foreground. These 
racks support the cores at three points, 
obviating danger of sagging or warping 
when they are rebaked. They further 
permit a number of the cores to be 
stacked upon one core-oven truck or 
platform for baking. In this manner 
space is conserved and the free circula- 
tion of drying air around the core is 
not restricted. Fifteen of these racks 
are placed together upon special plat- 
forms, which are picked up by electric 
lift trucks and carried into and out of 
the core ovens. A number assembled 
for the ovens are shown in Fig. 1. 

As soon as the core is removed to 
one of the racks, the small assembly 
truck, G, Fig. 12, is lifted to the lower 
trackway and given a shove to return 
it to the other end of the bench ready 
for reuse. 

Two gangs of two men each assem- 
ble the cylinder-crankcase cores ready 
for the second baking. With the sim- 
ple rig described, these six men assem- 
ble 600 sections or 300 complete 6-cylin-, 
der cores each day. The 
cost of the labor in finish- 
ing these cylinder 
cores. is 
abo wt 
3%4c. The 
work is so 
planned 
that 125 
or more 
complete 
cores are 
ready to be 
carried 
to the = a FIG. 14 

FIG. 15--VARIOUS CORES WHICH 
molds by 
4:30 o’clock in the afternoon preceding 
the day in which they are to be used. 
More than sufficient additional 
have been put in the ovens for the 
final baking at closing time, so that 
the following day the final assembly 
is well in advance of the molders’ needs. 

The waterjacket which are 
assembled with the barrel core previous 
to delivery to the molding floor, are 
made in two pieces, as may be noted 
from a close inspection of Fig. 13. These 


cores 


cores, 


are turned out on special plates which 
have saddles to support the cores while 
they are dried. The upper portion of 
the waterjacket core has two end pro- 
jections or hubs which rest upon drag 
cores and serve to support and also 
to vent the former. 
cated at B, Fig. 15. Another vent is 
provided through the print 4. When the 
complete core is set into the mold, a rod 
is thrust into this vent and the joint 
around the print is luted with fireclay 
before the mold is closed. This may 
be noted in the first mold in Fig. 7. 


These are indi- 


THE FOUNDRY 


When the two parts of the water- 
jacket core have been baked, they are 
rubbed in special jigs to form an ac- 
curate joint and then are pasted and 
rebaked as in the case of the cylinder 
sections. The two sections of the bar- 
rel core, with the complete waterjacket 
core are shown in Fig. 13. The water- 
jacket core is slipped into place over 
the ends of the cylinders and left upon 
assembly racks until needed, when an 
electric truck lifts the platform and con- 
veys it along the main aisle to the run- 
way between two of the waiting lines of 
drag molds. Here the core-setters re- 
ceive and carry the core platform or 
table along side the mold and lift the 
core in place. This method of  han- 
dling has reduced the loss due to break- 


age in handling to an absolute minimum. 
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preciated from the labor figures. Piece 
work is employed throughout the shop, 
even the electric truck operators are 
paid 5c per lift and average 150 lifts 
per day on their work. Thirty-six men 
are employed on cylinder-core work 
working in 8-hour shifts. These gangs 
each make 1230 half-section cores. This 
provided 615 barrel - cores 
which are assembled in pairs for use in 
the mold, making 300 complete cylin- 


complete 


der-crankcase cores, providing an allow- 
ance of 15 for breakage or any possi- 
ble overage in the estimated produc- 
tion of molds. 

An equally remarkable record is noted 
in molding and assembling the com- 
pleted molds on the cylinder work. As 
was noted, four floors each with two 


machines, a cope and a drag untit,. are 


CYLINDER HEAD CASTING INVERTED TO SHOW THE METHOD OF GATING 


ARE USED TO MAKE UP THE INTERIOR AND UNDER 


Obviously the core sand supply plays a 
prominent part in maintaining the quan- 
tity and quality of the work produced. 
A yard traveling crane delivers core 
sand into hoppers, each of which hold 
30 tons. These hoppers are lined with 
a liberal supply of steam pipes so that 
when the sand is ready for use it has 
been dried to a consistency which will 
receive the mixture of core oil and 
water employed. The material is taken 
from the hoppers into a dump bottom 
car and then is elevated to the mixing 
machines. Two Blystone and one Stand- 
ard mixing machines which together 
have a capacity of 110 tons per day 
are employed. The core room is served 
by a 60-foot traveling crane which con- 
veys all core sand from the mixers to 
the benches. Bottom dump buckets per- 
mit the material to be dropped directly 
into bins at the benches. This method 
of handling saves the work of eight 
laborers. 

The production which is being main- 
tained on the cylinder job may be ap- 


SURFACE OF IHE CYLINDER HEAD CASTING 


in use. Each of the four floors is 
worked by a gang of 10 men. Eight 
were formerly employed on each floor, 
two working on the drag machine, two 
on the cope, two setting the cores, and 
one acting as finisher, drying the molds, 
venting and luting the joints. The eighth 
man operated the crane serving each ma- 
chine. This force produced and poured 
an average of 65 molds per day. The 
addition of two laborers to carry the 
cores to the side of the molds, and 
two other laborers to help pour in- 
creased this production to upward of 
75 molds per day from each of the 
four floors. 

The practice employed in making cyl- 
inder heads is similar to that used in 
many other shops. Only a small por- 
tion of the detail of the casting is car- 
ried in the mold. The core forming 
the inner water circulating passages 
is suspended by wires from a cover core 
which forms the under side of the cyl- 
inder head. A _ head casting, just as 


it comes from the sand, is shown in 
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Fig. 14. The different cores which are 
used are shown in Fig. 15. The inner 
core, top and bottom views are indi- 
cated at A, while the assembled cover 
core and inner core resting on edge 
is shown at the back. Below are the 
two parts that make up a special gate 
core, B being the bottom portion, and 
C the top. The strainer is set in place 
in the square hollow of B. One molder 
and five helpers produce over 185 heads 
per day. 

Two cupolas, one lined to 60 and the 
other to 54 inches, produce sufficient iron 
for all of the automobile work which 
is handled in the Nash foundry. These 
cupolas ‘are operated continuously, from 
about 10 a. m. until 6:30 p. m, and 
produce from 60 to 110 tons of iron 
per day. A mixture of malleable-bes- 
semer pig iron with 15 to 20 per cent 
of charcoal iron, shop scrap and about 
15 per cent of steel, is melted. The 
charge in the 60-inch cupola averages 
2400 pounds of iron to 300 pounds of 
coke and in the 54-inch furnace 
pounds of coke is used *with 2000 pounds 
of iron. The average analysis of iron 
used in the cylinder work is as fol- 
lows: 2.25 per cent silicon; 0.08 per 
cent sulphur; 0.175 to 0.2 per cent phos- 
phorus; 0.60 to 0.75 manganese; 0.40 
per cent combined and 2.80 cent 
graphitic carbon. 

The metal is conveyed by overhead 
monorail cranes from the cupola spout 
to pouring the 
main aisle contiguous to 
molding floors. 


275 


per 


side of the 
the different 
These are operated from 
traveling cages which are unit with the 
crane trolleys. These monorail 
are about 30 feet above the foundry 
floor, and are laid out in a system of 
loops, and straight tracks with switches 
so as to command the entire 
At one time considerable 


stands at 


tracks 


foundry. 
danger was 
entailed by the use of these monorails, 
particularly when the operators 
running their cranes backwards. A num- 
ber of accidents happened through run- 
ning back into The 
management remedy 
for this They caused all of 
the rails to be painted white. This 
ders them visible at all 
so that the operator 
when a= switch is 


were 


open switches. 
adopted a 


condition. 


simple 


ren- 
plainly times, 
readily may see 
One of the 
painted trackways is visible in the up- 


per portion of Fig. 1. 


open. 


The painting is 
renewed on Sunday at least twice each 
month so that the coating is not allowed 
to become dingy or inconspicuous. 


Chicago Will License 
Metal Industry 


ractically all 


> 


metal 
Chi- 


license 


and 
ustries within the city limits of 


iron, steel 


i 
i 


ini¢ 


cago have been put under a 


system by an ordnance passed recently 
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by the city council. This is part of 
an effort to make up by general licenses 
tor the deficit in revenue resulting from 
cessation of liquor license payments. 

The first section of the ordnance fol- 
lows: 

“No person, firm or corporation shall 
conduct, operate, manage or carry on 
any iron, steel, brass, copper or alum- 
inum foundry, machine shop, steel fac- 
tory, iron factory, or other establish- 
ment where steel, brass, 
aluminum or other metals are made, 
manufactured or fabricated, within the 
city limits of the city of Chicago with- 
out first obtaining a license as_herein- 
after provided.” 

Application is to be made _ to 
commissioner of health, who will in- 
vestigate the sanitary standpoint 
under health, safety and sanitation laws. 
Recommendation from the health de- 
partment to the mayor results in the 
license being issued on payment of an- 
nual fees graduated according to the 
number of employes, as follows: 
Employes Fee 

ia 25.00 

50.00 
60.00 
70.00 
80.00 
100.00 
120.00 
140.00 
160.00 


180.00 
260.00 


The number of employes is to be de- 
termined by the largest number at work 
at any 


iron, copper, 


the 


from 


one time 


during the preceding 
year, and provision is made if a whole- 
sale department or 


by the 


store is conducted 
other em- 
shall be 
penalty 


violation of 


and 

departments 
schedule. <A 
f< IT 


foundry, clerks 


ploxes of these 
the 
$100 


ordinance is 


included in 


of 325 to 


Va each 
this 


city proy ided. 


British Combine for Non- 
ferrous Research 


British firms the 


formed an 
sociation to carry on research work in 
nonferrous metals and alloys for the 
benefit of members. This 
British Nonfer- 
association. It 
limited liability 
company and will work without profits 
but will have a guarantee 


engaged in 
have 


non- 


ferrous industry as- 


organiza- 


tion 1s the 


known as 
Metals Research 


is incorporated as a 


rous 


from mem- 
bers in place of 


for financing it. 


shares to raise money 


Members have the right to receive 


scientific and technica 
the 


ommend 


information 


from bureau; to 


information rec- 


for 
and to 


subjects research and 
request a speci- 
fic research to be undertaken for their 
benefit. or the benefit of a 
particular member at cost price. How- 
ever, the 


investigation 


sole for 


association is not bound to 
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grant such a request and, in grant- 
ing it, may impose any conditions or 
restrictions deemed desirable. The 
members also thave the privilege of 
using any patents or secret processes 
resulting from any researches under- 
taken, either without payment 
licenses or else at only a 


for 
nominal 
charge. 

A librarian thas been appointed and 
a beginning has been made in filing 
and indexing literature relating to non- 
ferrous metals and 
will not 
investigations 
in works 


The as- 
undertake routine 
such as can be 
laboratories. At first the 
association will carry on its work 
through the laboratories of existing 
institutions, such as the universities. 


alloys. 
sociation 


done 


New Malleable Foundry 
Starts Operations 


Operations were started in the new 
malleable-iron foundry of the Moline 
Iron Works, Moline, Ill., the latter 
part of March. This plant will ulti- 
mately give employment to from 220 
to 250 men, which will bring the total 
number of employes of the company 
up to between 500 and 600 persons. 
The foundry is housed in two build- 
ings. The one which contains the 
molding department is 110 feet by 360 
feet. It is equipped with two 12-ton 
melting furnaces. The building con- 
taining the annealing and finishing de- 
partments is 110 x 360 feet. Eight 25- 
ton annealing furnaces have been in- 
stalled. The new foundry will produce 
malleable castings for agricultural im- 
plements, automobiles, trucks, tractors, 
washing machines and saddlery hard- 
ware. 

The officers of the company are: 
President, L. E. Nutt; vice-president, 
J. J. Creedon; secretary, L. H. Dorman; 
treasurer, J. T. Miles. Edward Miles 
is foundry superintendent. 


Engineering Companies 
Have Been United 


Westinghouse, Church, Kerr & Co., 
Inc. New York, recently combined 
with Dwight P. Robinson & Co., Inc., 
New York, under the 
latter firm. The new 
executive offices at 61 
and 


name of the 


company will 
occupy Broad- 
way, engineering 
offices in the Grand Central 
New York. Dwight P. 


president of the new company, was for 


and designing 
Palace, 
Robinson, 


many years president of the Stone & 
Webster Engineering Co., New York 
In 1918 he formed the company which 
has now consolidated with 


house, Church, Kerr & Co., 


Westing- 
Inc. 









ectrical Melting of Alloys - 1V 


Direct Arc Furnaces Which Have Won Their Position in Steelmaking Fields 


Have Been Successfully Adapted to Nonferrous Melting 
Where Volatile Alloys Are Absent 


HILE electric crucible brass 

furnaces are not limited as 

to the alloys they can han- 

dle, they are extremely lim- 
ited in applicability either because of 
their low thermal efficiency, or of 
their lack of reliability. The use of 
some hearth-type furnace is essential. 
Naturally, the first type to consider 
is the direct arc type, which holds 
almost undisputed sway among elec- 
tric steel furnaces, and of which the 
Heroult, Snyder and Greaves-Etchells 
are among the most prominent makes 
in commercial use for melting metals, 
throughout this country. 

Direct arc steel furnaces are past 
the experimental stage. They are 
standard. Hence, they are greatly 
lacking neither in thermal efficiency 
nor in reliability as they fall short 
in these points and succeed on steel. 


BY H. W. GILLETT 


However, they are limited, and sharp- 
ly limited, as to the nonferrous alloys 
they can handle. 

Iron and the other elements in steel 
are nonvolatile, or only slightly vola- 
tile, at temperatures well above the 
pouring temperature of steel. Zinc 
and lead are volatile at comparatively 
low temperatures. Zinc boils at 920 
degrees Cent., lead at somewhere be- 
tween 1500 and 1600 degrees Cent. 
Either of these elements will boil 
out of brasses and bronzes at some- 
what higher temperatures, but at 
temperatures not far above the pour- 
ing temperatures of alloys high in 
zinc or lead.* 

All these direct arc furnaces have 
one or more arcs playing between 
one or more carbon or graphite elec- 
trodes and the charge itself. The 
charge may be covered by slag, but 


the arc has a tendency to blow this 
aside and to play between the elec- 
trode and the metal. The temper- 
ature of the arc is about 3500 degrees 
Cent. The arc probably is the hot- 
test source of heat on earth, and is 
surpassed only by the sun or other 
still hotter members of the solar 
systen.. 


As an arc plays upon molten metal, 
there is a race between the heat com- 
ing in from the are and that passing 
out through the metal, away from 
the vicinity of the arc. If the rate 


*Compare Johnston, J., The Volatility of the Con- 
stituents of Brass, Jour. Amer. Inst. Metals, Vol. 12, 
1918, p. 15. 

Gillett, H. W., Brass Furnace Practice in the 
U. S., Bull. 73, U. S. Bur. Mines, 1916, p. 125. 

Collins, E. F., Electric Furnace for Melting Non- 
Ferrous Metals, Foundry, Vol. 47, 1919, p. 330. 

Hill, C. W., and Luckey, J. P., The Spectroscopic 
Determination of Small Amounts of Lead in Copper, 
Trans. Am. Electrochem. Soc., Vol. 32, 1917, p. 335; 
Met. and Chem. Eng., Vol. 17, 1917, p. 659. 
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FIG. 1-—DRAWINGS ILLUSTRATING THE PRINCIPLES OF OPERATION OF THE DENOLLY FURNACE 
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FIG. 2—SIDE ELEVATION OF THE SINGLE-PHASE 
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FIG. 3 


SMALL TWO-PHASE SNYDER FURNACE 


of energy input is higher than the 


rate of heat conduction through the 
metal, the temperature of the metal 
under the arc continues to rise. If 
the heat can be poured before the 
metal under the arc reaches to the 
boiling point of its most volatile con- 
stituent, there will not be much loss 
of volatilized metal. The boiling 


points of iron and the other elements 
in steel are high enough so that 
is no trouble. 


there 


However, one can no 
more play a direct 


le ad 


arc on a bronze 


high in and volatilize 


not some 
lead, nor on a brass high in zine and 
not lose zinc, than he can drop a 
red-hot ingot of metal in water and 
not get steam. 

A true bronze is somewhat different 
for the boiling points of both cop- 
per and tin are high. Brass, nickel- 
silver, manganese bronze and_ other 


allovs containing more than negligible 
amounts of zinc, 
with a direct arc. 


are not compatible 


Occasionally, some 


maker of a direct arc steel furnace, 
who hasn’t tried it, and who isn’t 
used to brass, will include brass- 


melting among the qualifications of 
his furnace, but after he 
becomes 


tries it he 


more exact in his phrase- 
ology and refers to bronze-melting in- 


stead of brass-melting 


Back in 1890 Slawianoff* described 
a scheme for arc-welding blowholes 
in castings. He states “Experiments 


that brass, after 
ing, becomes materially 


ically in 


show electrical cast- 


altered chem- 
consequence of burning out 
the zinc.” 


While it was plain that zinc 


losses 
in a direct arc furnace must be enor- 
(*) Slawianoff, N., English Patent, 16,279 of 


1890. U. S. Patent, 557,329 of 1907 
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mous, to get some figures on the loss, 
the bureau of mines built a small 50- 
pound direct arc furnace in 1915, set- 
ting it up outdoors so as to be able 
to avoid zinc fumes. In melting in- 
got of 80 per cent copper, 2.5 per 
cent tin, 2.5 per cent lead, 15 per cent 


zinc, the net metal loss was 4.5 per 


cent. On ingots of 67 per cent cop- 
per, 33 per cent zinc, the loss was 
7.5 per cent. The arc was only 50 
volts, and the furnace was operated 
with every care to hold down the 
losses. The alloys both were poured 


at lower temperatures than normally 
would be called for commercially. 


During a test of a 600-pound Sny- 


der furnace at the Chicago Bearing 
Metal Co. in 1916, a few heats of 
yellow brass ingot (27.5 per cent 
zinc) were made at the request of 
the bureau of mines. Although the 
pouring temperatures were low, the 
metal loss, by weight, was 4.5 per 





FIG ELECTRIC FURNACE USED FOR 
STEEL MELTING 
cent, and the average zinc content 


4— BOOTH 


of the product was under 24 per cent. 
the did not 
well, the metal vapor in the arc 


Moreover, furnace act 
mak- 
ing it snappy and pulling the power 
factor down. 

There has been no commercial use 
of direct arc furnaces on yellow brass 
in this country. The only known 


commercial use of such a furnace was 


in France during the war. On ac- 
count of lack of fuel, yellow brass 
had to be melted clectrically, since 


hydroelectric power was available. 


So a deNolly-Grammont furnace* that 


had been used in 


premelting ferro- 

manganese before adding it to steel, 
was utilized. This furnace operated 
at a low voltage. It had huge car- 
bon electrodes, 20 inches square, as 
(*) See deNolly, H., U. S. Patent, 1,216,961. 

Grammont, E., French Patent, 487,605 of July 17, 


1918. 
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it had been found best to use a low 
voltage arc and distribute it over as 
much surface as possible in order to 
reduce the loss of manganese. Man- 
ganese is the most volatile of the 
elements in steel, although tts volatil- 
ity nowhere approaches that of zinc 
in brass. 

The deNolly furnace used, accord- 
ing to photographs shown the writer 
by Capt. M. Altmeyer, of 
technical 


the French 
was built al- 
exactly like the sketch shown 
in the deNolly patent, Fig. 1. 

This furnace, operating 24 hours a 
day, melted about four heats of 2% 
tons each of 60-40 brass per day; 
heat in The average 
was only 175 kilowatts. 
This rate of power input, low for a 
furnace of so large capacity, allowed 
the heat to flow away fiom the metal 
below the to a certain degree, 
and the furnace and its operation were 
probably as well adapted to handling 
yellow brass for 
direct 


commission, 
most 


one six hours. 


power input 


atc, 


low metal ‘loss as 
furnace could be, 
though the lower power input involved 
thermal 

The power 
kilowatts 


any are 
inefficiency. 

consumption was 450 
net ton, which is more 
than twice the energy that is required 
per ton under 


per 


conditions at 
types of 


similar 


least by two other electric 


lurnaces. 
The 

per 

hand 


metal loss 
No. accurate 
the net loss, 
extra 


gross over 6 

data is at 
but since 
(on the total 
added to the 
scrap brass melted, to keep it up to 
composition, it could not 


was 
cent. 
on Xe 


per cent zinc 


weight charged) was 


have been 


below that figure. In the French 
military emergency, the inefficiency 
of this direct are furnace and _ its 


high metal loss of course had to be 


FIG. 5 


STEEL MELTING 
BY THE 


FURNACE MANUFAC- 


TURED PITTSBURGH FURNACE CO. 
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the lack of fuel 


American 


borne because of 
but under normal condi- 
tions, it would not compete with fuel- 
fired furnaces, to say nothing of other 
electric furnaces. 

Therefore, we must accept the lim- 
itation of the operation of direct arc 
furnaces to alloys low in zinc. There 
is not much experimental evidence as 
to just how low the zinc must 
but it seems probable that 5 per cent 
zinc would certainly the 
limit and the be 
That is, ordinary red brass 
ably better handled 
furnaces. The may 
summarized by stating that the direct 
not all 
may be useful 
nonvolatile 


be, 
be upper 


limit may lower. 
is prob- 
other 


situation 


in types 


of be 
useful on 


on 


furnace 
but 


other 


arc 1s at 


brass, bronze 
or alloys. 


closely 
allied to steel may be handled in the 
direct arc furnace. 
cobalt-chromium, and Monel metal all 
are handled this Heroult, 


Greaves-Etchells and Snyder 


Nonferrous alloys more 


Nickel-chromium, 


in type. 
fur- 


naces are in use at the plants of the 


main producers of such alloys. The 
Driver-Harris Co. (a), the Hoskins “ sneeiee eenehie: oii ae ite 
; "1G. 7—LUDLUM FURNACE SIMILAR T i 

Min a _ at Peade * 

Mig. Co., Hiram Walker Metal Prod HEROULT, BUT DIFFERING IN ELECTRODE 

ucts Co., the Monel Metal Products OPERATION 

Co., the Haynes Stellite Co. the 

. rg : ’ ° ; , pectnts os Sed . —- 

Chrobaltic Tool Co., all use direct ade seriously ill Similar experi 

arc furnaces (b). Some of the fur- ence has been reported in making 

tiaces are as large as 3 tons capacity, titanium copper in a direct are fur- 

others as small as 200 pounds or.less. "ace. Lyon & Keeney (***) - state 

eens that the volatilization of copper could 
a) See Eas ) clectric furnace melt- : - ; 

“a pen i oa 7 ie oa an nel be prevented by the use of a. slag, 
(b) See Etchells, H Discussion Met. End (**) Hansen, CC. A Copper Poisoning, Met. and 

(London). Vol. 14, 1919, p. 113. Chem., Eng. Vol. 9, 1911, p. 67 
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All these users seem to be satisfied, 
and the Monel Metal Products Co. 
states that the quality of metal pro- 


duced is better than that from an oil- 
fired reverberatory furnace. 


It 


direct 


is not certain whether or not a 


be suitable 


(**) 


arc furnace would 


for pure copper. Hansen made a 


trial heat of 2%. tons of copper in a 


furnace, copper fumes were 


and the 


Cirect arc 


off workmen 


given 


were 





age ore 


nar 
aa. 


Cie 
a ie ; 
4. 


Le a 
VJ 


“UB 








FIG. 6 


LARGER TYPE 


HEROULT 





STEEL-MAKING FURNACE 

















FIG 8—GREAVES-ETCHELLS TYPE ELECTRIC 


STEEL FURNACE 


but as Hansen used a slag in this test, 
this requires proof. The trouble is not 


so much in the value of the lost 
copper, as the loss would be but a 
fraction of a per cent, but in the 


poisonous nature of the copper vapor 
given off. 

On the other hand, the trouble may 
heating the 
sarily Monel melts at 
about 1360 degrees ,jCent., so that its 
pouring temperature is well 
that of While Monel metal 
contains 28 per cent copper, no copper 
poisoning has been noted when melt- 
1000-pound heats 
furnace, 


lie in copper unneces- 


hot. metal 


above 
copper. 


ing in a direct arc 


nor has copper poisoning 


been reported by one melting 


furnace. 


any 


bronze in a direct arc 


of interest, for if 
melting of cathode 
is attractive because 
possible to obtain a product of 
high conductivity with considerable 
ease—is to compete with reverberatory 
melting in furnaces of 200 to 250 tons 


The problem is 
electric 


which 





copper 
it should 
be 


capacity, it will have to be carried out 


in a large, sturdy, thermally efficient 
furnace. Since 30-ten Heroult fur- 
aces are in operation for refining 


molten charges of steel and no type 
other than the 
either been built so large or seems so 


direct arc furnace has 


fitted for use in such large capacities, 
a direct furnace is the logical 
type for cathode copper, if any type 


arc 


of electric furnace can compete. 
Coming now to the use of direct 
arc furnaces on bronze, there is as 


yet not much data available except on 
one alloy. 

A Greaves-Etchell 
kas been 
for use 


furnace recently 
sold to the Japanese mint 
on coinage bronze, and a 


Lyon, 








( +? ) 
Cathode 
Inst. 

See 
Furnace, 


D. A., and Keeney, R. M., Melting 
Copper in the Electric Furnace, Bull. Am. 
Min. Eng., No. 92, August, 1914, p. 1741. 
also Smelting Copper Ores in the Electric 
Bull. 81, U. 8. Bur. Mines, 1915. 
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3-phase, direct arc furnace of the 
Heroult type, 1500 pounds capacity, 
operating on red brass under a glass 
slag, was used four or five years ago 
at the Canadian Brake Shoe Co., 
Sherbrooke, Quebec. No data is avail- 
able on its operation that 
metal loss was under 2 per cent. 
The largest 
furnaces operating on 
at the Chicago Bearing Metals 
Chicago, where two Snyder 
of l-ton capacity each, 
ing on a leaded bearing bronze run- 
ning 70 to 75 per cent copper, 15 to 
20 per cent lead, about 6 
tin, with small amounts of iron, anti- 
mony, and zinc as All 
the new lead is added in ladle, 
not in the furnace. 
indirect arc 
stalled, and open-flame oil 
are still used, but what yellow brass 
is melted by this plant is melted in 
crucibles. 
3efore the 
large electric 
run, early in 1916, on a 
Snyder furnace. This 
phase 100 kilowatt furnace with one 
electrode arcing to the bath, 
tion being made from the bath by a 
bottom 


save the 


installation of direct 
bronze is 
(o.. 


furnaces, 


arc 


are operat- 


per cent 
impurities. 
the 
Two Kennerfelt 


furnaces also are. in- 


furnaces 


the four 
test 


600-pound 


installation of 
furnaces a was 


was a single- 


connec- 


electrode. 
bronze 
poured at about Cent., 
the 600-pound 10-hour 
operation, gave from five to six heats 
per day, 3000 to 3600 pounds at 350 
to 380 kilowatt hours Che 
net metal loss, on 44 2 
per cent. The distribution of 
when melting this alloy in the dif- 
ferent types of furnace then used, was 
follows: 

Per cent 

metallies Per 

in charge cent 

obtained metal 

in ladle in ashes 

or cru- or slag, Per 


cible ready to be cent net 
to pour recovered metal loss 


leaded bearing 
1150 


furnace, on 


Running on 


degrees 


per ton. 


heats, was 


nt 
metai 


given as 


lift-out, 

tilting-forced- 

coke ee ee, ee R5 6 DAA 
Pe ere 90 4 5l,** 

e electric §=97.9 9 


on.... 8 2% 2y 


Ciucible 
Crucible 


draft, 
Open flame 
600 lb. direct 
could 
be plugged up tight and operated en- 
tirely closed, without difficulty. 


The 600-pound electric iurnace 


There 
was no trouble from smoke or fumes 


from it. 
It Was 


would 


that ] ton 


calculated 


races make distinct metal, 


bor, and crucible savings, and 


such furnaces were installed later in 


the year, the 600-pound furnace being 


*This figure seems  excessiv but 
dropping of the charge outside th 
Ing, the extreme heat over the furr 
ful charging difficult. 
**This figure includes 
had to be added in the 
same analysis as that 
crucible furnaces 
*Published bv 
Bureau of Mines 


ladle to give the 
from the same charge 


permission of the Director 
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dismantled. 
single-phase, 
ing type shown in 
700 kilowatt ampere 
since the furnaces were designed 
hand operation, 
of only 70 


the 
top-charg- 
had 
transformers, 
for 
factor 


These furnaces 


400 kilowatt, 


were 


Fig. 2 and 


and a 
sought, in 
stable arc that 
constant attention. 


power 
order to 
hold 


was 
give a would 


without 
Pressure Developed 


It soon was found that. these 


larger, higher-powered furnaces could 
not be operated tightly closed on the 
high lead alloy. If the the 


upper electrode were sealed up tight- 


door and 
ly, one of two things would happen, 
either the luting would blow out, or, 
if that held, the roof bricks would be 
loosened by the pressure developed in 
the 


furnace. Hence the spout had to 


be left partly open and the electrode 


FIG. 9—GREENE ELECTRIC 


FURNACE 


DIRECT ARC 


allowed some Chis let 
lead and antimony fumes in abundance 
from the and 
lead fumes are poisonous, it was nec- 
to install an even more elabo- 
rate ventilating system than had been 
required on the fuel-fired furnaces to 
off the 
Electric 


clearance. 


escape furnace, since 


essary 


carry fumes. 


furnaces do radiate 


heat 


not 


excessive and thus cause discom- 


fort as do the fuel-fred furnaces, but, 
on the 


score of fumes, they cannot 


be said to be any improvement over 
other furnaces. 

One other difficulty was met. 
old-type 


The 


Snyder furnaces were de 


signed for a 70 per cent fac- 
tor, but 
that 


vapor 


power 


when operated on an alloy 


gives up a deal of metal 
to the 
lower 
take 


which, 


great 
dis- 
These 

open 
falls to 
the 
away 


arc, they show a 
factor. 


200 


load, 


tinctly power 


furnaces about volts 
under 
100, 


the electrode is 


the 


circuit, 


160 or even to depending on 


distance drawn 


from charge, ie., on the length 
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of the arc. If the are is kept long, 
the power factor is nearly 70, but 
the arc is snappy. ‘The use of a fluid 
slag or of a layer of coke or graphite 
on the metal so thick that the arc 
does not play on the metal itself also 
helps to raise the power factor, but 
nuisances to maintain. It is 
probable that a more modern type of 
direct furnace, operating at a 
lower maximum arc voltage and de- 
signed to give about 90 per cent 
power factor on steel, would oper- 
ate, even in metallic vapor, at better 
than 70 per cent. 

However, furnaces as installed, gave 
an average power factor of only 55 
cent, although many attempts 
have been made to improve it. Most 
power contracts involve a penalty if 
the power factor is below 70 per 
cent, the penalty taking the 
form of an the demand 


are 


arc 


per 


usually 
increase in 
charge. 

Neither the furnace operator nor 
the central station now-a-days wants 
the power factor of an arc furnace 
to be much above 90 per cent, and 
both are pretty well satisfied with 
one of -80 per cent. Too high a 
factor means greater surges 
line and more difficulty in 
regulation. Nor does a low power 
factor (if above the penalty figure) 
that the power used costs any 
more. It does that the power 
larger generators 
transmission lines and 
leads and elec- 
trodes have to be larger to carry the 
extra current, inasmuch as a_ low 
factor, due to the wave of 
lagging behind the wave of 
because of reactance in the 
circuit, involves carrying current that 
does not work, around the circuit, 
i.e, “wattless”’ or useless current. 

A power factor of 55 means that a 
700 kilowatt ampere transformer is 
fully loaded when it is producing 400 
kilowatts, while at one of 70 it 
would give 500 kilowatts. It also 
means that the demand charge (say 
$1 per kilowatt per month) is in- 
creased in the ratio of 70 to 55. In 
other words, it costs something like 
$2000 a year more for power for 
these two furnaces, at a power factor 
than it would if they had a 
power factor of 70 or better 

The presence of the Rennerfelt fur- 
naces, with their power factor above 
70, helps to bring up the power fac- 
tor of the plant load and so reduces 
the penalty that would have to be 
paid if the old-type Snyders 


power 
on the 


mean 
mean 
have 


house has to 


and larger 


that the transformer, 


power 
current 
voltage 


ec ee 
or oO 


only 
were operated. 

That the furnaces cannot be 
operated on the leaded bearing metal 
while tightly closed, raises the metal 


1-ton 
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loss over that shown by the smaller 
furnace that was. operated tight. 
Various tests have shown around 4 
per cent net loss on the large unit. 
Inventory figures indicate that these 
tests may have shown a loss slightly 
higher than the average loss in regu- 


lar operation. It is evident that 
while the direct arc furnaces, oper- 
ated without being tightly closed, 


give a lower metal loss than the open- 
flame oil furnace, they give a higher 
net loss than crucible furnaces. 
ever, savings due to elimination of 
crucibles and to lowering of labor 
costs, due to melting in larger units 
than crucibles, more than balance this 
higher metal loss. 

It has been most 
watch the gradual improvement in 
operation of the furnaces as_ the 
plant gained experience with them 
and appreciated the value of saving 
time in charging and pouring. The 
plant has its work arranged so that 
molds always are ready for the metal. 
Large ladles are used for pouring, 
and charging and pouring are speeded. 


How- 


interesting to 


One particular means by which this 
end was attained was by paying the 
furnace tenders for a full day’s work, 
that is for 10 hours, but allowing them 
to leave as soon as the standard 
number or nine heats were made, no 
matter how quickly they were able 
to get the heats out. This kept the 
operators eager to avoid delays, and 
resulted in better operation and lower 


power consumption per ton. 

This plant aims primarily for large 
production, and the production per 
furnace per hour from the Snyders 
is probably not surpassed by any 
user of electric furnaces for bronze 
Two points about the Snyder fur- 


nace make this large production pos- 
sible. First, the roof is rapidly lifted 
off bodily for charging so that 
can be dumped in quickly. 
the 1-ton 400 
behind it, which means a 
thermal efficiency, and 
more rapid production than it 
if it had only 300 kilowatts. 


the 
charge 

Second, 
kilowatts 
higher 


furnace has 
hence 
would 


Spare Roofs Kept 


The high power input, 
rather short life for the refractories. 
This has been accepted, the roof be- 
ing made of firebrick and lasting 90 
to 140 heats. Spare roofs are kept 
ready to put on. The hearths, rammed 
of two parts carborundum fire sand 
to one part fireclay, bonded with mo- 
last about 200 The 
consumption of 4-inch graphite elec- 
trodes runs from 3 to 4 pounds per 
ton. The 
of time, 


means a 


lasses, heats. 


furnace over 
gave the 


long periods 
following results 
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per furnace in 
consumption: 


output and power 


1917 continuous 24-hour opera- 
tion—hand control—20 tons in 24 
hours at 290 kilowatt-hours 
ton. 

1918 
—hand 
hours at 
ton. 


per 
2-shift, 19-hour operation 
control—13 tons in 19 


280 kilowatt-hours per 


1919 l-shift, 9-hour operation— 


automatic control, 9 tons in 9 
hours at 300 kilowatt-hours per 
ton. 

Had no improvement in operation 
been made, the power consumption 


per ton would have risen in 1918, as 
the cooling during the idle period be- 


tween shifts handicaps the furnace 
when comparing with continuous 
operation. The output fell about as 
would be expected with the change 
from 24-hour to 19-hour operation, 
but that the power consumption, per 
ton, did not rise to 300 or over at 


the same time, but fell instead, is due 
to improvement in rapidity of charg- 
ing and pouring. 


Development Due to Effictency 


The output of 1 
9-hour operation in 


hour on 
phenom- 
this is a 


ton per 
1919 is 
enal when. we consider that 
better output per hour than ob- 
tained in 1917 on 24-hour operation. 
The power consumption of 300 
per 9-hour 
compared 


was 


only 


kilowatt-hour ton on 
the earlier 
figure of 290 per ton on 24-lour oper- 
ation 1919 fig- 


to the advantages 


cperation with 


also is good. These 


ures are partly due 
control. They 


the 


ot automatic electrode 


are rather better than Chicago 


Metal get in 


future 9-hour operation, because, with 


Bearing Co. plans to 


the low power factor of the old Sny- 


der furnaces, it is necessary, in order 
tc get these figures, to overload the 
transformers so that they heat up 
unduly. However, they represent 


what could be done on metal poured 


at about 1150 degrees Cent. in a I- 
ton direct arc, 400 kilowatts furnace 
that has a transformer that will stand 
an output of 500 kilowatts for short 
periods. 

A 1-ton single-phase Snyder fur- 
nace, like those used at the Chicago 
Bearing Metals Co., complete with 


al! transformers, meters, etc., but with 
hand instead of automatic control, 
was priced by its makers, the Indus- 
trial Electric Furnace Co., Chicago, 
1920, at $16,000. With 
automatic electrode control the price 
was $17,000, and the more modern 
l-ton, 2-phase (from 3-phase by Scott 
cennection) furnace, Fig. 


in January, 


shown in 
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3 control, 


3 with automatic 
also at $17,000. 

There are many other direct arc 
furnaces on the market, such as the 
Greaves-Etchells, Ludlum, 
vom Baur, Price-Dixon, Pittsburgh, 
Booth, Greene, etc., which are used 
on stecl, that would be expected to 
give results similar to those given 
by the Snyder on bronze. They 
all vary a trifle in shape, in the 
electrodes used and the 
way they are connected to the trans- 
formers, but their differences are in 
minor structural details rather than in 
principle. A few of these steel fur- 
naces are shown in Figs. 3 to 9. 

As a class, direct arc furnaces are 
the type most approved by commer- 
cial usage for melting steel. They are 
in fairly wide and _ successful use 
among the firms melting nonferrous 
alloys high in nickel. They can be 
used on true bronze, but on alloys 
of appreciable zinc content or those 
cf high lead content, their use is 
either impossible or attended by 
excessive metal losses. . 

This type has been so highly de- 
veloped by use on steel that, outside 


electrode 


Heroult, 


number of 


of the problem of refractory life, 
their reliability is high. They have 
good thermal efficiency, are readily 
built in large sizes, and, save in sin- 
gle-phase furnaces, the load on all 
three phases of the power line can 
be fairly well balanced. 

As few firms melt true bronze 


alone, and most firms need a furnace 
that will handle alloys of at least 10 


per cent zinc content, even if no 
vellow brass is to be melted, the 
direct arc furnace covers but a small 


part of the nonferrous alloy field. It 
is useful in its own limited field, but 


it lacks versatility. To solve the 
problem of melting alloys high in 
zinc, some electric furnace of the 
hearth type must be sought which 


will avoid the local superheating that 
cecurs immediately under the arcs of 
the direct arc type. This brings the 
consideration of the indirect arc type, 
which will be discussed in 
which will be discussed 
the 


the next 
in detail in 
this series. 


next article ef 


The Electric Furnace Co., 
O., maker of 


Bailey 
for 


Alliance, 
electric furnaces 
metals, has 
western office at 301 
Frisco building, St. Louis, in charge of 
W. E. 


nonferrous 
middle 


melting 
opened a 


Prosser. 


The authorities in charge of the 


Charleston navy yard, Charleston, Mass., 


are contemplating the erection of a 
brass die foundry plant and would 
like to get in touch with manufac- 


turers of equipment for this purpose. 
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Melting Alloys of Copper 


in a Cupola 


We have some copper castings to make 
that are very heavy. One, in the form 
of a pipe with brackets weighs approxi- 
mately 5200 pounds. As our brass fur- 
naces are only 1000 pounds capacity, it 
will be necessary to melt the copper for 
these one of cupolas. 
We intend to cast a 6-inch cleaner ring 
on the top of the flange, and also to use 
heavy risers. 


castings in our 


Any information on melt- 
ing copper in a cupola will be greatly 
appreciated. 


The great objection to melting copper 
and copper alloys in a cupola is the 
fact that the metal comes into contact 
with the fuel which ordinarily contains 
an element which is harmful to these 
metals. This harmful element is sulphur. 
If this was absent copper could be 
handled from a cupola just as well as 
cast iron. When fuel containing sulphur 
is burned, the sulphur is converted to 
sulphur dioxide, which is_ greedily 
absorbed by the copper unless it is pro- 
tected from therewith. Copper 
has a great affinity for sulphur, also for 
oxides of sulphur. 


contact 


Copper absorbs and 


retains sulphur dioxide which being a 
gas aerates the castings made from such 
The effect is shown 
this 


castings 


contaminated metal. 
in spongy castings. Because of 
fact, it is 
that melted in 
contact with the fuel, unless the melting 
occurs so rapidly in the cupola, that the 
copper is down before it has 
more sulphur than it is possible to 


eliminate by the usual methods of 


impossible to get 


are sound from copper 


absorbed 


de- 

oxidizing copper for making castings. 
Copper containing not 

spongy as the 


oxide which is a solid. It is 


oxygen is 


oxygen exists as copper 
the reac- 
tion between this oxide and sulphur, or 
the absorption of sulphur dioxide 
formed in the furnace atmosphere that 
causes copper to make spongy castings. 
A thorough understanding of these facts 
will suggest methods of handling copper 


in the cupola. 


A low sulphur fuel must be used in 
melting; charcoal would be best no 
doubt. This suggests that an admixture 


of charcoal with the coke is advisable. 


The copper should be melted as quickly 
as is possible, taking care to avoid an 
excess of air which 


gives a_ strongly 


How and Why in Brass Founding 


By Charles Vickers 


This 


moderate blast, better to starve the fuel 


oxidizing atmosphere. means a 
of air, than to give it too much, as the 
excess would be absorbed by the cop- 
per. As it is difficult to reconcile this 
latter requirement with fast melting, a 
compromise is best; get it down a little 
slower, but when it is down, run it out 
of the cupola into the ladle on to the 
top of a layer of ignited charcoal which 
will float and protect the metal from 
the atmosphere. In pouring, hold back 
the charcoal, and do not skim the metal 


clean. 
Use a little more deoxidizer than 
what is usually added, and have it 


warmed and in the bottom of the ladle, 
so the copper is tapped upon it. It is 


essential that the casting be provided 
with liberal risers; the risers being 
large in circumference and built up 


higher than the sprue, or pouring basin. 
Have hot copper in and im- 
mediately after the sprue has set, fill 
dribbling the metal 
For a heavy casting 
with a copper may be 
obtain a casting. 


reserve, 


gently, 
the risers. 


the risers 
into 
pumping rod 
necessary to sound 





Aluminum Alloy for 


Pistons 
Please give us a formula for an alu- 
minum alloy suitable for pistons for 
automobile engines. 
The following alloy will be found 


satisfactory: Aluminum, 88.50 per cent; 


copper, 11.50 per cent. To produce the 
alloy, first make a hardening alloy of 
50 per cent copper and 50 cent 
Melt 22.50 this 


alloy with 77.50 per cent ingot aluminum. 


per 


aluminum. per cent of 


Brazing Methods 

We have 
in getting a for a 
solder. We desire the formula 
of a metal that will melt easily when 
the torch is applied and which will not 
blow away. We have tried an alloy of 
half sinc and half copper, and also one 
composed 52 parts copper, 47 parts sinc, 
and 1 part tin, for brazing thin copper 
yellow 


experienced some difficulty 


suitable formula 


brazing 


tubing into brass castings. 
Neither of these alloys gave a success- 
ful joint. 

the 


due more to the method of brazing than 


probable difficulty is 


It appears 
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4 per cent, and tin, 3 per cent. 
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to the composition of the alloy forming 
the solder. Both the solders tried give 


good results. The blowing away may 
be due to the swelling of the borax in 
which case it may be advisable to use 
instead a mixture of soda ash and boric 
acid finely powdered and well stirred 
together. 

The following is a very fusible solder: 
Copper, 44 per cent; zinc, 50 per cent; 
tin, 4 per cent, and lead, 2 per cent. 


Antimony Hardens Elee. 
trotype Metals 


We would like to obtain the formula 
for electrotype metal, as we desire to 
make new metal to mix with the scrap 
we use. The alloy breaks when we 
try to bend it, and it is our belief that 
it is burnt and requires new metal to 
give it life. We shall be pleased to 
your suggestions. 


“pice 


The cause of the metal breaking is 
not oxidation or burning. If the alloy 
is oxidized it will be too thick to pour, 
that is it will run sluggish. The brittle- 
ness is due to excess antimony which is 
derived from some of the other alloys 


used for There 


type. are approxi- 
mately five different alloys used for 
type; namely, type metal, electrotype 
metal, linotype metal, monotype metal 


and stereotype metal. Electrotype is the 
a good mixture being as 
Lead, 93 per cent; antimony, 
Type 
metal is the hardest consisting of lead, 
58 per cent; antimony, 26 per cent; tin, 
15 per and copper, 1 per cent. 
This alloy will bend only slightly, while 
electrotype will bend until the two 
ends nearly come together. If the hard 
metal is added to the electrotype it is 
obvious the latter will be hardened by 
the antimony to the point where it will 
break readily. 


softest alloy, 


follows: 


cent, 


Linotype is also too hard 
for electrotype metal, a standard mix- 
ture being lead, 83 per cent; antimony, 
Stereo- 
linotype, 


12 per cent, and tin, 5 per cent. 
similiar to and 
harder. If 
indiscriminately and melted, 
the resulting mixture will be too hard 
for electrotype. 


type is very 


monotype is these alloys 


are mixed 
An analysis should be 
lead added to 
bring the composition to that of electro- 


made and then can be 


type as has been given here. 














Bill Disapproves Military Tactics 
>, in The Foundry 





BY PAT DWYER 








NE night recently afte: we 
had disposed of the frugal 
evening meal, I felt called 


upon to exercise the author- 
ity duly vested in me as deputy head 
of the family. ‘Tis a delicate duty 


and one that I avoid as much as 
possible, leaving the enforcement of 
law and order in the hands of a 
charming, and competent person 


whom I promised to love, honor and 
cherish and so forth a good 
years ago. I have no distinct recol- 
lection of just what I did promise on 
that eventful occasion and I 
have committed myself to a 
contract than I realized. 
There is a tacit understanding that 
my authority ceases at the front door. 
I am allowed, in fact I 


many 


may 
bigger 


am encour- 
aged, to navigate the ship on the 
broad ocean of industrial life in any 


way I please, as long as I bring 
home a reasonably full cargo on the 
first and the fifteenth of each month; 


but when I get the range lights in 
line and make the front door, the 
pilot comes aboard and takes com- 


mand. It is a satisfactory arrange- 
ment and gives me a chance to rest 
before taking the bridge again in the 
cold grey dawn and put in the day 


trying to claw my way off the lee 
shore of the H C. L. and beat into 
the open sea. 

On this particular occasion I set- 


tled myself comfortably in a big chair 
by the fire and was enjoying a quiet 
draft of the old 
approached by 
three beautiful 
ladies. Can- 
dor compels me to 
admit that they 
anything 
but a ladylike frame 
of mind, and, 


weed when I was 










young 


were in 


fur- 
thermore, they all 
insisted on 
talking at once. 


the 
washing 


hinged 
division of 


argument upon 


labor in 


proper 
the 


dishes. No one wanted to wash them, 
it also appeared from the _ evidence 
in the case that no one wanted to 


diy them, but each ready 
and willing to put them away on the 
shelves. I advised that 
the proper person to 
settle the disputed point but I found 
that she upstairs at the tine. 
You will agree with me that it was a 
situation requiring tact and diplomacy. 


one was 


them their 
mother was 


was 


Strong arm stuff—to employ a col- 
loquial expression—might have filled 
the bill, but these young ladies had 


always regarded me as their favorite 
relative on the 
not 


father’s side and I 


simply could see my way clear 


to tapping them on the head with a 
poker or a_ section of 
whatever it is 


pipe or 
lads 


gas 
these strong 
favorite 
I instructed the youngest of the 


arm 


employ as their weapon. 







three to bring me a pair of scissors, 
a pencil and a strip of nice white 
paper. The paper was cut irto three 
equal parts and then I wrote on one 
piece, “You will wash the dishes”; 
on another, “You will dry the dishes” 
and on the third, “You, dear heart, 
will put them away.” The oldest of 
the three brought me my one and 
only hat into which I dropped the 
hallot’s or the three slips of 
paper and shuf- fled them. We 

were now all 





ft set for the big 
GooD EVENING 








instructed each one to close her 


net... J 
eyes and draw a slip out of the hat. 
Each did so 
the respective 
at “attention.” I 
“About face, forward march” They 
pivoted on their toes and departed 
for the kitchen solemnly chanting the 
old refrain: “Hay-foot, straw-foot.” 
When reached the kitchen, be- 
lieve .me, the dishes flew through their 
hands with military speed and preci- 
sion. Later, when their lady mother 
appeared on the scene they all in- 
sisted on telling her at once of the 
magnificent method I had inaugurated 
for getting the dishes washed, but 
she was not impressed. 

“H’m,” said she (she uses that ex- 
pression sometimes), “I could 
the dozen 
over while were going 
that foolish rigmarole.” 

I was seriously contemplating start- 
ing a discussion on the merits of 
compulsory military training, not that 
I expected to score a point, for many 
years association has taught me that 
I would gain nothing except perhaps 
a little when the door 
opened and Bill stood framed in the 
doorway. 


and having read _ the 


words on stood 


word 


slips 


gave the 


they 


have 


washed dishes a times 


you through 


excitement, 


“Good 


ladies and 
“How are 
with the work?” 
talking about 


evening, gentle- 


” _— 1 = 
men,” said he. you get- 


ting along 


“Don’t be work all 


the time,” I said. “We are busy at 
the f 


present moment enjoying a few 
moments of well 
earned repose and 
will be pleased to 


share the fredom of 
the city and all that 
kind of thing with 
you, but lay off that 
work stuff.” With a 
view of diverting 
the conversation into 
pleasant channels and 


also with the expec- 





I finally gath- 
ered that the 


BILL ENTERS WITHOUT GIVING THE 


COUNTERSIGN 
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tation that Bill 
would be favorably 
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impressed with the line of tactics I had 
pursued in disposing of the dish wash- 
ing problem I outlined briefly the events 
of the past half hour. 

“Good work,” “This 
military dope commend- 
able features and seems to have filled 
the bill in a 


quoth he. 


has several 
satisfactory manner in 
the present instance, but that 
not say that military methods 
the best to apply to all industrial 
problems. I'll tell you of an 
dent that came under my observation 
one time which prejudiced me against 
the stiff, formal methods engendered 
by military training. 


does 


are 


inci- 


“Many years ago I had the pleasure 
of conducting the the 
foundry department of a tidy little 
jobbing plant. The president and 
principal owner of the business was 
a likable old gentleman wore 
glasses, carried a and walked 
with a limp due to having lost part 


operations in 


who 
cane 


of ene heel many years before. Of 
course this description has no 
direct bearing on what 1 


started out to tell you but | 
like to tell a story properly 
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those lines of bunk which form the 
stock of trade of those lads who are 
afraid of their jobs or who like to 
kid themselves into the belief that 
they are the king pin around which 
the works revolve. Not at all. I 
bought myself a new tie, a shave, a 
shine and a haircut and repaired to 
the station in the morning at peace 


with all the world and ready, if nec- 
essary to travel to 

“The manager bought two tickets, 
each one about as long as a flat-car, 
and we climbed aboard the train. 
Eventually, we arrived at our desti- 
ration and hunted up the the 
converter The representative 
of the was gilad to see us. 
He said he was and I have no reason 
to doubt his word. He conducted us 
personally to the navy yard and se- 
cured admission for us to the foundry. 


Timbuctoo. 


office of 
people. 
company 


It was quite a shop in ‘which they 
made some exceedingly nice work. 
The steel unit had only been in- 
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stick and plugged the runner. An- 
other bird, probably the bo’s’n, blew 
one blast on a whistle which was 
suspended by a cord around his neck 
and the craneman hoisted the ladle 


At two blasts he ceased hoisting and 
traveled in the direction of the con- 
With three blasts he 
pulled up on the auxiliary hoist and 
tipped the contents of the ladle into 
the vessel and at four blasts the 


verter vessel. 


re- 
turned the ladle to the pit in front 
of the cupola spout. 

“While the heat was blowing, the 
pouring gang was lined up in front 
of the vessel, two men to each shank. 
Yhey all stood at attention, eyes 
front, toes out, heels together, with 


the ladle shanks held horizontally and 
spaced at equal intervals and at a 
minimum elevation of 30 inches above 


the floor. When the metal was ready, 
the orders were rapidly given: ‘Cease 
blowing; tip the vessel; No. 1 pair 
advance three paces and_ receive 

metal.’ The first pair of men 


took up a position close to the 
vessel and had their ladle filled, 
all the while marking time. The 
man at one end was ordered 
to turn around and catch the 
shank with his back to the ladle 
the ‘Forward 
march’ they stepped out briskly 
5 in the wake of a 
man detailed for 


that purpose, who 


and at words, 





and I am sure you will feel 

more interested if you can 

visualize the principal char- 

acter. At the time of which 

I speak there was no _ steel 

foundry in the 

vicinity, but there 

was quite a mar- m 

ket for steel cast 

ings among the 

‘ CARRYING IRON DOESN'T INTERFERE WITH THE GOOSE 
iron and _ steel 

plants, coal mines, railroads, shipping and stalled a short time and the crew was 
other industries. The old gentleman con still undergoing a course of training, 
ceived the idea of installing a small modeled on strict military lines and 
bessemer converter to handle some carried out with mathematical regu- 


He 
communication 
this 


commendable 


of this business. proceeded to 


ect in with the mak 


ers of line of equipment and 


with caution requested 
to be given the oprorttnity of visit- 
ing some plant where a converter 
in operation. 

“The wrote 
the effect that if he came to a 
city 


Was 
manufacturers him to 
certain 
they would be delighted to ex- 
this afford 
him every opportunity to examine one 
of their had 


navy 


tend him 


privelege and 
been T¢ 
vard \s 
I said before, or maybe I forgot, any 
way I intended to 


vessels which 


cently installed in a 


say that we were 


on right friendly terms, so that when 


he proposed that ! should accom- 
pany and assist him in giving the 
proposition the up-and-down and the 
once-over I did not throw any _ ob- 
stacles in his way I did not say 
that the foundry would shut down, 
cr blow up, or go on the rocks dur- 
ing my absence or hand him any of 





larity. The commanding officer stood 
in the middle of the gangway, mid- 
way between the cupola and the con- 
verter. The furnace tender ap- 
proached him, saluted, and reported 
that the furnace was filled to the 
tuyeres. The officer returned the 
salute and ordered him back to his 
post of duty. When he had dore so 
he stood at attention with his tap- 
ing bar loosely held in the right 


I 
hand in a vertical position close to 
At the command ‘Tap the 


furnace, the bar was brought smart- 


the body. 


ly to the horizontal position, the 
weight of the forward end_ being 
supported by the left hand, the left 


fcot was advanced one pace, the point 
of the bar brought 
the 


into contact with 
thrust for- 
ward as in bayonet exercise, 13, chart 
1. ‘The 


bar 


furnace breast and 
withdrew his 
attention until the 
ladle was filled, then at the necessary 


furnaceman 


and stood at 


words of command, he seized his bot 


led them to the 
eter molds which they 
were to pour. 
Having reached their destination the lad 
in front yelled, ‘Halt, lower ladle, No. 2, 
about face. No. 1, as you were. Attention 
take ladle, lift ladle. One 
forward, march. Ready, present, 
EY conducted in 
turn to molds and the 
performance repeated at cach until the 
ladle was emptied. The retreat was 
then sounded and they went through 
a series 


company, 
peace 
pour, 


They were 


several small 


of evolutions which eventual- 
ly carried them back to the converter. 
“Each pair of men was advanced in 
turn and put through the same coutse 
of sprouts. The scheme worked well 
few instances. If any of 
took a step more or 
prescribed in the regula- 
was to halt. Th 
lower the ladle to 
aloud the 14 
points in the sequence of operation< 


except in a 
the 
than 


men 
that 
tions, he 
ladle team 
the ground 


less 


ordered 
had to 


and repeat 


necessary to pour a ladle of steel. 
Having done this satisfactorily they 
were ordered to pick up the ladle, 
retrace their steps to where the glar- 
ing fault had been committed and 
carry on from that point. By the 


time these lads reached the mold the 
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metal was set solid in their ladle. 

“I don’t know under what heading 
these frozen ladles were entered on 
the foundry daily repert but 
quite probable that were 
reported as casualities. The o!d gen- 
tleman and I sized the situation up 
comparing the operating costs with 
what they would be if all the com- 
manding officers, red tape and formal- 
ity were dispensed with and decided 


form, 


it is they 


that the process was feasible and 
would meet our requirements. We 
returned to the old home town and 


the firm opened negotiations for the 
purchase of a parcel of land opposite 
our existing plant. At that time the 
lot had a normal value of about $500, 
but some one had tipped off the 
owner to the effect that here was a 
chance to make some easy money so 


he promptly jumped the price 
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he will have charge of all sales in the 
New England states. Mr. McCarty 
was graduated from Stevens Institute 
of Technology in 1906 and became 
affiliated with the Metal & Thermit 
Corp. in 1909. He has represented the 
company in many the 
United States and Canada. Mr. 
Browne has been associated with the 
New York office since 1917. 


sections of 


Automobile Castings Made 
in Green Sand 


Question: We are interested in the 
manufacture of automobile engine pis- 
tons and would like to know how 
this class of castings is handled in the 
large foundries which specialize in that 
kind of work. Are the castings made 
in dry or green sand? 
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bined drag and cores is the rollover 
pattern-draw type and the cope ma- 
chine is a plain stripping plate. The 
patterns on the drag machine are 
machined out considerably larger than 
the diameter of the required 
A sleeve or lining, split longitudin- 
ally, with each half carrying the boss 
for the connecting rod, is dropped 
into each of them. The sleeves are 
machined accurately, the outside dia- 
meter is finished to a loose sliding 
fit and the inside conforms to 
exact size of the required cores. 


The sequence of making the drag 
mold is as follows: The pattern is 
cleaned with a jet from an air hose; 
the loose sleeves are dropped into 
place; the drag flask set on and fac- 
ing sand riddled in. Sand then is 
shoveled in and the cores tucked with 


cores. 


the 
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BILL’S ALARM CLOCK BREAKS OFF THE DISCUSSION 
$5000. The old man :efused to con- 


sider the price and I bet if what he 
said about the owner of 
of land was converted 
steel it could have been 
mile and then used to run 

Bill got up and looked at his 
watch. “Well,” said he, “I am glad 
I dropped in, I should like to stay 
a while longer and listen to the con- 
versation but I have to be away about 


that piece 
into liquid 
carried a 
needles.” 


tre master’s business. Good night.” 
He closed the door and you can 
imagine my surprise when I heard 


the lady who is always finding fault 
with me for bringing home slang from 
the foundry, say “Good night, is right.” 


Metal & Thermit Corp. 
Makes Changes 


The Metal & Thermit Corp., New 
York, has appointed James G. Mc- 
Carty manager of its Canadian branch, 
with headquarters in Toronto, and has 
transferred Robert L. Browne from 
its New York office to Boston, where 


foundries engaged in making automo- 
bile engine castings ‘has developed 
special appliances, features and meth- 
ods for producing them economically 
in huge quantities. Dry sand molds 
and cores are used _ exclusively 
some shops for some of 
others depend altogether on 
sand and others again use a 
combination of dry and green sand. 


in 
the parts, 
while 
green 


In some places the practice is to 
cast the pistons open end up, while in 
others the open end is cast down. In 
a typical and highly successful meth- 
od used by one of the most promi- 


nent foundries engaged in this line 
of work, the castings are made en- 
tirely in green sand and cast with 


the open end down. 
four a flask and 


They are molded 


poured from a 
strainer gate in 


in 
common the center. 
The copes are made on one machine 
and the drags are made on another; 
one man attends each machine and 
the daily output of each pair is 90 


molds or 360 pistons. 


The machine for making the com- 


bosses. The drag is then filled with 


sand and rammed lightly, scraped off, 
loose sand sprinkled on and a _ perfor- 
ated bottom plate rubbed down to a 
bearing. A frame suspended from a 
counterweighted cord and provided 
with four %-inch rods, long enough 
to reach within ™% inch of the top 
of the patterns, is pulled down and 
forced through the holes in the bot- 
tom plate, one of the vent wires go- 
ing into each of the cores and pro- 
viding an adequate means of escape 
for the steam generated in pouring 
the castings. When the pressure is 
released the counterweight automatic- 
ally lifts the vent rod frame up out 
of the molders’ way. The drag is 
then clamped and rolled over, vibrated, 
the clamps removed and the mold 
stripped. 

The loose lining pieces stay on the 
cores. The mold is lifted to a cir- 
cular stand and the molder extracts 
the loose pieces in turn from each 
of the cores and returns them to their 
places in the pattern which in the 
meantime has been rolled back to 
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its original position. The drag is 
then lifted off the stand and set on 
the floor. 

The cope is rammed on an adjoin- 
ing machine. It is not rolled -over. 
The patterns are stripped through the 
plate and the mold is lifted off and 
set on the drag. Each flask is poured 
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with a hand-ladle, the iron being sup- 
plied by a l-ton buggy ladle in the 
gangway. 

An iron mixture containing 10 per 
cent steel and approximating the fol- 
lowing analysis is used for these pis- 
ton castings: Silicon, 1.80 to 2.00 per 
cent; sulphur, under 0.10 per cent; 
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phosphorus, 0.20 to 0.30 per cent; 
manganese, 0.50 to 0.60 per cent. 
An alternative method whereby the 
castings are made open end up, one 
casting to a- flask is descriled in de- 
tail in the February, 1915, issue of THe 
Founpry. The molds are made in 
green sand and the cores are dried. 


Making a Crosshead Pattern in a Hurry 


T OFTEN happens that the 

broken piece for which a new 

pattern is required is part of 

a manufactured machine. 
When the machine was built the para- 
mount idea in the designer’s mind was 
to produce something having an artistic 
appearance. Little consideration was 
given to the material, labor and time 
that must be spent in making the pat- 
terns and molds for the castings. 

The drafting room is the proper place 
to bring up the question of speed, pro- 
vided that the draftsman understands 
patternmaking and foundry practice or 
at least has a general knowledge of the 


way in which work is done in those 
departments. In that event he can 
simplify his designs and lighten the 


work of the patternmaker and molder. 


This applies not only to the original 
casting but also to cases where the cast- 
ing breaks in service in some distant 


location where the original pattern is not 


available and it becomes necessary to 
make a new one in a hurry. 
An instance of this kind was brought 


to my attention when the sliding cross- 


BY M. E. DUGGAN 


head on a large hydraulic draw bench 
broke. To make the repair a new pat- 
tern was required and, furthermore, it 
was needed in the shortest possible time. 
In a great many places the shortest time 
possible means when the pattern is 
finished, but in a rolling mill it means 
today. 

A drawing of the part which had 
broken was handed to me and I was 
asked to name a delivery date for the 
two castings. I said it would require 
three days if I had to follow the de- 
sign shown on the drawing, but if I was 
allowed to alter the design, an alteration 
which would in no way affect the use- 
fulness of the casting I could promise 
delivery in one day. 

Two views of the required casting are 
shown in the illustration, Figs. 1 and 2. 
There were four cored pockets, which 
are not shown, for each of which a spe- 
cially made core box had to be provided. 
As they were of no particular use they 
were omitted in the new pattern. The 
shape of the pocket A was changed to 
that shown at B so that it might be 
molded in green sand, thus eliminating 


a special corebox and the baking of a 
dry sand core. 

The band saw and sand paper were 
the only tools used in making this pat- 
tern. The journal, Fig. 8, was molded 
in green sand. A small corebox for the 
anchor pockets was made easily and 
quickly. The five cores were fastened 
to the green sand core with nails. 

The complicated design of a machine 
part is not always the cause of delays 
in making the pattern or mold. Some 
patternmakers on account of their lack 
of knowledge of foundry practice, plan 
their work in such a way that material, 
time and labor are wasted. Two ex- 
amples showing instances of this kind 
are shown in the illustration, Figs. 3, 4. 
5, 6 and 7. These patterns were made 
in two different pattern shops. They are 
nearly the same design as the cross head 
pattern shown in Fig. 1 and 2. 

Patterns A and B shown in Fig. 3, 
were made with core prints. For pat- 
tern A, a core shown in Fig. 4 was 
made and another corebox for the 
anchor cores, shown in Fig. 6. The 


body corebox was made with loose 
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prints on the inside to receive the pocket 
cores. A section of the assembled core 
is shown at Fig. 5. 

The corebox was made as shown in 
Fig. 7 for pattern B. Instead of making 
the prints for the anchor pockets loose 
and securing them with wire pins as in 
Fig. 4 the prints were passed through 
holes cut in the body of the corebox. 
To make the job still more complicated 
each print was secured in place with 
two wood screws. 


Match Plate for Cistern 
Pump Base Pattern 


Question: We wish to make a match 
plate to mold the base for a cistern 
pump. The bottom inside diameter is 
7 inches, outside diameter 8 inches; top 
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metal thickness in the pattern, off those 
parts of the core which cut through on 
the sides. The match plate frame is 
then set on ready for replacing the cope. 
Another mold is made for the drag pat- 
tern. 

To assure that the molds made off the 
new patterns may coincide, the first cope 
is laid on its back on a board and the 
pattern set into it carefully. It is then 
filled with sand, a drag set on, rammed 
and then both cope and drag are rolled 
over. The cope is lifted off and set 
upon the first drag and the mold is 
ready to be poured. 

A cope is rammed upon the second 
drag which now holds the pattern. After 
lifting off the second cope a thickness 
of sand is shaved off those parts where 
the side walls cut through as in the 
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Column Bases Made in a 
Small Jobbing Shop 


By W. F. Blocher 


Recently we received an order for 
a large number of cast-iron column 
bases, as shown in the accompanying 
illustration, varying in size from 3 feet 
to 4%4 feet square and weighing from 
1300 to 3500 pounds each. 


Through co-operation between the pat- 
tern shop and foundry superintendent 
we adopted what we believe to be the 
best and most secure method of pro- 
ducing these castings without waste of 
valuable time and labor in the found- 
ry. Fig. 1 shows one of the bases to 
be cast. The castings were all made 
in cores; the pattern was merely a square 
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COLUMN BASE TOGETHER WITH PATTERN AND COREBOXES USED TO MAKE IT 
It has a taper of 1 inch to the foot. In case the sand is cut off the cope and fitted with dowels. The pattern was 
using a %-inch match frame I do not in the other case it is cut off the drag. given %-inch taper on all sides and 


have sufficient thickness of wall over 
the green sand core to run metal. Is 
there some other way to make this plate? 
Answer: From the data at hand we 
are inclined to the opinion that you have 
been trying to make one plate on which 
to make both cope and drag. That is 
not practicable, for as you have noticed, 
the walls of the green sand core cut 
through, or nearly through the sides. 


Two pattern plates are necessary for 
molding castings of this description, one 
for the cope and one for the drag. To 
make the cope pattern plate the mold is 
rammed on the original pattern in the 
usual way, care being taken to make 
all partings firm and accurate. The cope 
is taken off and finished and the pattern 
is lifted off the drag. A yankee slick 
or a double ender is employed to shave 


a thickness of sand, approximating the 


In both cases it will be necessary to cut 
for about 14-inch past the print all 
around in order that the metal may con- 
nect. 


A match plate frame is placed on the 
second drag and the cope replaced after 
which both molds are poured. When 
the resulting castings are cleaned and 
ready an experimental mold is rammed 
on each and the cope tried on the drag. 
By dusting flour on the parting before 
closing the mold it will be possible to 
see how the parts “touch” and if neces- 
sary the flask pins may be 
trifle 


adjusted a 
either way to make a fit 
Martin and Gustav 
been transferred from 
the Pittsburgh and 
respectively, of 
Foundry 


c. H. 
have 
Ill., to 


fices, 


Schirmer 
Harvey, 
Detroit of- 
the Whiting 
Equipment Co. 


the core box was made accordingly; 
this feature, of course, was a great 
advantage to the molder in setting the 
cores. Fig. 3 shows the main core box 
for the body of the base; these cores 
were made in four sections, therefore 
.only one quarter box was _ necessary. 
The box was arranged to reduce time 
and labor in the production of cores. 
Fig. 4 shows the core box for the 
center cores. The two center cores 
were set after placing the four large 
cores in the mold. They were made 
to touch heavily on the cope, doing 
away with the necessity of core prints 
on the cope side of the mold. 

The 


very 


molds for these castings were 
simple and easy to make. The 
drag half of the mold was made and 
the pattern drawn in each case while 
the cope half was being rammed. 
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Production Overcomes Handicaps 


TEEL and coal strikes, coupled with manu- 
facturing difficulties incident to an unusually 
severe winter, failed to neutralize the acceler- 
ation of production in all grades of foundry 

iron. The annual statistical report just issued by the 
American Iron and Steel institute reflects ia the last-half 
totals the unprecedented activity in castings manufac- 
ture which originated early last summer and has con- 
tinued with increasing vigor to the present time. De- 
spite handicaps previously mentioned, the last six 
months of 1919 showed a slight gain in output of 
foundry iron and ferrosilicon, and also in malleable 
grades. The total of foundry iron and ferrosilicon, 
which are classified together, was 2,436,023 tons for 
the first half and 2,480,735 for the last, showing a 
gain of 44,712 tons or 1.84 per cent. Malleable picked 
up at a higher rate, the first six months showing a 
total of 465,823 tons, while the last totaled 543,226 
tons, making a gain of 77,403 tons or 16.59 per cent. 


The past year’s totals showed a slight loss in pro- 
duction over 1918 as wartime demand established a 
tremendous total for that year. Business inertia, which 
seized all industry immediately after the armistice, 
exerted a strong influence upon blast furnace activities 
throughout the first six months of 1919. This effect 
was swept away by a steady demand for iron and 
steel products which arose about midyear. Foundry 
activity took the lead in the recovery, and for a time 
many furnaces which had been devoted to basic iron 
were swung over to making foundry grades. Later 
these, for the most part, reverted to basic. 

The total production of pig iron in 1919 was 31,- 
015,364 tons. This constituted a loss of 8,039,280 
tons or 20.58 per cent as compared with the 1918 total 
of 39,054,644 tons. The influence of foundry iron 
demand is shown by a comparison of production fig- 
ures for foundry grades in the two years mentioned. 
In 1918, the total output of foundry iron and ferro- 
silicon was 5,145,260 tons, while in 1919 it was 4,916,- 
758 tons. The difference is 228,502 tons, which is a 
loss of only 4.44 per cent on the foundry grades. 


Malleable iron also was a factor in maintaining 
the comparative loss in output at a low figure, although 
not to so great an extent as were the other foundry 
grades. The total production of malleable iron in 
1918 was 1,117,914 tons, while in 1919 it was 1,009,- 
049, showing a loss of 108,865 tons, or 9.74 per cent. 
Malleable iron production furnishes an_ interesting 
feature of iron history of the past decade. During 
the past 15 years with but few exceptions, malleable 
has shown a marked increase each year. The curve 
representing the total yearly production has had sev- 
eral dips, it is true, but the main tendency has been 
upward. In fact the acceleration of malleable pro- 
duction has been closely parallel with the growth of 
the total iron output of the country. During the five 
years from 1904 to 1908, inclusive, the average annual 
production of pig iron was 21,302,796 tons. During the 
past five years, which include of course those years in 
which American blast furnaces were striving to meet 
war demands, the total average production was 35,608,- 
446 tons. The increase in yearly average as shown 
by comparing the two 5-year periods was 14,305,650 
tons or about 67 per cent. In malleable, the first 
5-year period shows an average yearly production of 
586,740 tons, and for the past five years, 978,789 
tons, giving an increase of 392,049 tons, or close to 67 
per cent. Compared on the same basis, foundry iron 
and ferrosilicon show only about 14 per cent increase. 
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Trade Outlook in the Foundry Industry 


EMOVAL of the government restrictions 
upon coal and coke prices had little im- 
mediate effect upon the supplies of fuel 
available for foundry use. Throughout the 
west, particularly in the St. Louis district, and 
around Pittsburgh, foundries have been borrowing 
coke from more fortunate neighboring plants to 
maintain operation. The same condition in gen- 
eral has governed in many other sections, and has 
been keenly accentuated where localized railway 
strikes have obtained. 
When coke price restrictions were 
removed on March 31, confusion 
governed for more than a_ week, 
before a semblance of a coke mar- 
ket was established. Foundries in 
general are buying sparingly await- 
ing more settled conditions both as to price and 
delivery before placing orders far in advance. Many 
new orders for coke since April 1, have been for 
car load lots. Existing contracts in some instances 
have been altered and extended into the third and 
fourth quarters, 
carrying higher 


Coke Is 
Higher 


stacks were blown in and four were blown out dur- 
ing the month showing a net gain of six furnaces 
making iron for sale. 


During the past two weeks, prices 

; have remained fairly constant, al- 
Prices Are though some sales to foundries 
Stabilized have been noted, both above and 
below the ranges which characterize 

the different localities. Southern 

foundry iron, in general, is priced at from $40 to 
$42 per ton. A considerable tonnage was sold by 
a large southern producer to an adjacent industry 
at $38, but with this exception the price for south- 
ern iron has favored the higher price. Northern 
iron ranges from $42 to $44 a ton, base for foundry 
grades. One of the largest purchases consumated 
within the past two weeks, aggregating some 15,000 
tons, was made at $42 and $43 per ton for northern 
No. 2 foundry. Pennsylvania pig iron analyzing 
from 2.25 to 2.75 silicon has sold at $45 per ton. A 
great many foundries have bought heavily for the 
last quarter, and the total sales of foundry iron in 
March’ marked 





orevailing prices. ; . : 
pie large West Prices of Raw Materials for Foundry Use 
Virginia pro- . 

a ees n 
ducer has taken No, 2 Foundry, Valley......... $43.00 
contracts for the No. 2 Southern, Birmingham.... 40.00 to 42.00 
— No. 2 Foundry, Chicago........ 43.00 to 45. 
last rw of the No. 2 Foundry, Philadelphia.... 45.00 to 46.00 
re? om IC Basic, Valley ...cccccccccccee 42.50 to 43.50 
yu eee all old Malleable, Chicago ....cccccece 43.50 
customers at $9 Malleable, Buffalo ............ 46.25 
per ton. Future Coke 
EO “ts fo Connellsville foundry coke....... 11.00 to 13.00 
phy ntracts ! of Wise county foundry coke...... 12.00 to 12.50 
Connellsville 
coke are made 





CORRECTED TO APRIL 9 


one of the most 
active months in 
the past year and 
a half. This buy- 


Scrap : 
yx 

Heavy melting steel, Valley.....$25.50 to 26.00 ae movement 
Heavy melting steel, Pittsburgh. . 26.00 to 27.00 may have some 
Heavy melting steel, Chicago.... 24.00 to 24.50 : : 

Stove plate, Chicago........... 34.00 to 34.50 foundation in a 
No. 1 cast, Chicago........... 42.75 to 43.25 y ring i 
No. 1 cast, Philadelphia........ 38.00 to 40.00 .- apepadane.. be as 
No. 1 cast, Birmingham........ 30.00 to 31.00 that the last of 
Car wheels, iron, Pittsburgh..... 40.00 to 41.00 . : 

Car wheels, iron, Chicago....... 38.50 to 39.00 the year will find 
Railroad malleable, Chicago...... 31.00 to 31.50 an actual short- 


Agricultural malleable, Chicago.. 30.00 to 30.50 





age of foundry 





within the range 
of $10 to $12 per ton, but spot coke is sold as high 
as $14 and $15, Connellsville. In the New England 
states new prices for coke are based on $11 per ton, 
Connellsville, and by-product coke, produced in 
New England, has been contracted at from $12 to 
$14 per ton. Some diffidence is shown on the part 
of both producers and consumers with reference to 
entering into third and fourth quarter contracts. 
The former expect a reduction in price when 
weather and transportation difficulties are removed, 
while the latter are in doubt as to possible operat- 
ing and coal costs covering the last half of the year. 
The production of pig iron during 
March did not show any effects of 
Iron Output the coal and coke shortage, as was 
expected in some quarters. In fact 
the total output shown is greater 
than for any single month since 
1918. According to The Iron Trade Review, the 
production for March was 3,375,554 tons, an in- 
crease of 391,297 tons over February. The daily 
average production was 108,888 tons, an increase 
of 5984 tons or 5.8 per cent over February. Mer- 
chant iron production totaled 859,801 tons, making 
a gain of 124,094 tons over the previous months. 
In this case, also, the daily output was _ larger, 
averaging 27,735 tons or 2372 tons per day more 
than February. This is equivalent to an increase 
of 9.38 per cent in daily output. Ten merchant 


Increas es 


pig iron. Deliver- 
ies in many in- 
stances are far behind and this will set forward some 
third quarter contracts into the last three months of 
the year. Further, the general impression prevails 
that an advance in freight rates of from 20 to 25 per 
cent may be expected about Sept. 1. This of course 
will increase furnace costs and will react on iron 
prices Foundry activity in most lines continues 
unabated, although steel castings manufacturers re- 
port only about 60 per cent of their capacity engaged. 
Railroad equipment orders are not coming forward 
as fast as was expected, due primarily to difficulties 
in financing, but some buying of cars and _ loco- 
motives is reported, which in time will exert an in- 
fluence on foundry activities. All classes of plumb- 
ing supplies, and castings which enter into building 
construction are in great demand. Automobile plants 
still are bending every effort to secure greater pro- 
duction on castings urgently needed. An opinion 
has been expressed that intensified sales effort re- 
sulted in an abnormal demand for automobiles dur- 
ing the first few months of the year, and that later 
this activity will taper off, and the last half of the 
year will see a reduction in demand for automobile 
castings. Nonferrous casting plants continue active. 
Prices on nonferrous metals, based on New York 
quotations follow: Copper, 18.75c; lead, 9.00c ; tin, 
61.50c; antimony, 10.75c; aluminum, No. 12 alloy, 
producers price, 31.50c and open market 30.00c to 
31.00c. Zine is quoted af 8.37%ec to 8.50c, St. Louis. 
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AMUEL D. SLEETH, general 
superintendent of the found- 
ries of the Westinghouse Air 


Brake Co., Wilmerding, Pa., 
on March 25 completed 50 years’ 
with that company. A _ commit- 
tee representing employes of the 


foundries preserted an armchair and 
several other tokens to Mr. Sleeth 
in commemoration of the anniversary. 
Mr. Sleeth started with the company 
on March 25, 1870, as a molder urder 
his father, who was the foundry fore- 
man. He then was 18 years old and 
already had a fair knowledge of the 
trade, as he had begun work five 
years before, at the age of 13, in the 


foundry of Lewis, Ormsby & Phil- 
lips, of the Southside, Pittsburgh, 
and had held several other foundry 


jobs before joining his father’s force. 
Mr. Sleeth remained in the ranks at 
the Air Brake foundry 1887 
when he was made assistant to his 
father. When the plant 
from the center of Pittsburgh 
larger site at Wilmerding, Mr. Sleeth 
became foreman, his father’s death 
kaving occurred shortly before. A 
few years later he was given the title 
of superintendent, and in 1916, when 
the Union Switch & Signal Co. was 
taken over by the Westinghouse Air 
Brake Co. and the foundries merged, 
the title of general su- 
perintendent, which he holds today. 
Throughout his long career Mr. 
Sleeth has given close attention to 
niodern foundry methods. He orig- 
inated the continuous molding 
ess which he instailed some years ago 
Westinghouse Air Brake 
For many vears Mr. Steeth 


until 
was moved 
to a 


he assumed 


p7oc- 


in the 
foundries. 
has been identified with the American 
Youndrymen’s association and_ the 
Pittsburgh Foundrymen’s association. 
He served as vice president of the 
former and president of the latter 
society. 


Robert Steen recently was appointed 


foreman of the foundry of Riehle 
Bros. Testing Machine Co., Phila- 
delphia. 


A. G. Williams, manager of the ex- 
port department of the American Steel 
Foundries, Chicago, is making a trip 
to China and Japan to develop busi- 
ness for his company. 


Albert Beaulie has become general 
manager of the Martin Brass Foundry, 
Providence, R. I., which he recently 
established. Mr. Beaulie was former- 





Comings and Goings of Foundrymen 
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ly connected with the Levis Foundry, 
Levis, Que. 

A. P. Slater has severed his con- 
nection with the Willys-Overland Co., 
Toledo, and is now associated with 
the General Aluminum & Brass Mfg. 
Co., Detroit. 

R. C. Robinson, formerly with the 
J. W. Paxson Co., has been oppointed 
manager of the new Philadelphia 
branch of the E. J. Woodison Co., 
Detroit, Mich. 

H. L. Kirsh, formerly assistant gen- 
eral manager of the Western Malleables 











SAMUEL D. SLEETH 


Co., Beaver Dam, Wis., now is general 
manager, succeeding the late Ernest E. 
Smythe. 


Norman L. Baker, formerly. with the 


American Steel Foundries, East St. 
Louis, Ill., now has become affiliated 
with the Curtis & Co. Mfg. Co., St. 


Louis. 

J. F. Geary has resigned his position 
as superintendent of the Thacher Fur- 
nace Co., Garwood, N. J., to become 
assistant superintendent of the Chi- 
cago plant of the American Brake 
Shoe & Foundry Co. 

W. D. Fraser, formerly superinten- 
dent of the foundry of the New Lon- 
don Ship & Engine Co., Groton, Conn., 


has resigned to take charge of the 
General Electric Co.’s foundry at 
Springfield, Mass. 


George H. Snyder has been appoint- 
ed sales engineer for the American 
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Steel Foundries, Chicago, with head- 
quarters at St. Paul. Mr. Snyder has 
been connected with the Minneapolis, 
St. Paul & Sault Ste. Marie railroad in 
various capacities since Aug. 1, 1911. 


Harry E. Richards of the St. Louis 
office of the United States Cast Iron 
Pipe & Foundry Co. has been trans- 
ferred to the Chicago office to succeed 
John D. Capron in the sales department, 
the latter having become publicity 
manager at the Burlington, N. J., office. 


M. I.’ Arms II was elected president 
and treasurer of the Aetna Foundry 
& Machine Co., Warren, O., at a re- 
cent meeting of the directors. The 
other officers of the company chosen 
at that time were: Secretary, M. C. 
Boyd, and vice president and general 
manager, V. E. Rehr. 


Charles F, Overly recently has been 
appointed general manager of sales 
of the Structural Tool Co., Cleveland. 
For years Mr. Overly has been con- 
nected with the manufacture of pneu- 
matic tools, having formed the Overly 
Industrial Tool Co., of which he be- 
came president. Upon the organiza- 
tion of the Structural Tool Co., the 
two companies were combined. 


O. J. Smith, vice president of the 
Ohio Steel Foundry Co., Lima, O., 
on May 1 will take an important 
position with the Willys Corp., with 
headquarters in New York City, hav- 
ing resigned his present connection 
April 1. After a month’s vacation, 
he will become attached to the Willys 
Corp.’s department of operation, di- 
rectly under the vice president and 
general manager. His particular work 
will be systematizing plant operations. 

C. Andrade Jr. has resigned as secre- 
tary and treasurer and has retired 
from the board of directors of the 
Matlack Coal & Iron Corp., New 
York. Lieut.-Col. Paul Debevoise, 
formerly secretary and treasurer of 
the Debevoise-Anderson Co., Inc., has 
been elected to the board of directors 
and made secretary and treasurer of 


the Matlack Coal & Iron Corp. He 
will devote his entire time to its 
affairs. The officers and directors of 


the corporation now are as follows: 
President, Roy A. Rainey; managing 
trustee, W. J. Rainey; vice president, 
Scott Stewart; vice president and gen- 
manager, Howard C. Matlack; 


treasurer, Lieut.-Col. 


eral 
secretary and 
Paul Debevoise. 
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Annual Meeting of the 
Gear Manufacturers 


“Standardization in the Manufacture 
of Gears” is one of the important 
subjects to be discussed at the fourth 
annual meeting of the American Gear 
Manufacturers association, which will 
be held in the Hotel Statler, Detroit, 
April 29, 30 and May 1. An entire 
day of the convention will be devoted 
to the various angles of this subject, 
and reports will be given by commit- 
tees which have had it under con- 
sideration for months. An _ interest- 
ing program has been arranged which 
will include papers on such subjects 
as “Gears from a Purchaser’s Stand- 
coint,” by D. G. Stanbrough, Pack- 
ard Motor Car Co., Detroit; “Routing 
o1 Gears and Machine Parts Through 
the Factory,” by J. A. Urquhart, 
Brown & Sharpe Mfg. Co., Provi- 
cence, R. I.; and “The Science of 
Manufacturing,” by Henry M. Le- 
land, president, Lincoln Motors Co., 
Detroit. A visit to the plant of the 
Ford Motor Co. is on the program 
ef the convention. At the annual 
banquet to be heid on the evening 
of April 30, F. W. Sinram, president 
of the association, will be toastmaster, 
and Edgar A. Guest, of the Detroit 
Tree Press, and Henry W. Leland, 
president of the Lincoln Motors Co., 
will be the principal speakers. 


Will Hold Safety Meet 


A number of the engineers who 
are foremost in accident prevention 
work and in engineering education 
are on the program of the first spring 
meeting of the engineering section, 
National Safety council, to be held 
in the Engineering societies building 
is New York on April 27. The rela- 
tion between safety and enginee1ing 
and the engineer’s place in the mod- 
ern industrial world will constitute 
the motif of the program. C. P. 
Tolman, chairman, manufacturing 
committee, National Lead Co. and 
chairman of the engineering section 
will preside. 


Metallurgy Discussed by 
Electrochemists 


The convention of the Electro- 
chemical society, held in Boston, April 
8, 9 and 10, was marked by the pre- 
sentation of many papers of interest 
to foundrymen. The program includ- 
ed: “The Problem of Determining 
Graphitic Carbon,” by W. A. Selvig 
and W. C. Ratcliff; “Carbon in Iron,” 
by T. D. Yensen; “Influence of En- 


closed Slag on the Corrosion of 
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Wrought Iron,” by L. T. Richardson; 
“The Manufacture of Ferroalloys in 
the Electric Furnace,” by C. G. Gib- 
son; “Properties of Ferrosilicon,” by 
F. A. Raven; “The Electric Furnace 
as Applied to Metallurgy,” by Clarence 
J. West. The convention was held 
in conjunction with the convention of 
the Electric Furnace association, and 
the American Institute of Electrical 
Engineers. 


John Jeppson, Pioneer in 
Abrasives is Dead 


John Jeppson, superintendent and 
one of the founders of the Norton 
Co., a pioneer Swedish resident of 
Worcester, Mass., and a leader of 
national reputation among the people 
of Swedish descent, died in the Plaza 





JOHN JEPPSON 


hotel, Havana, Cuba, on the night of 
March -26, after an illness of two 
weeks. 

Mr. Jeppson was born on a farm 
near Hoganas, Sweden, July 1, 1844. 
At the age of 12 he went to work 
in a pottery shop at Hoganas. At 
16 the was apprenticed as an architec- 
tural clay modeler and the worked 
as a journeyman modeler and potter 
until ‘he was 24 years old when he 
decided that America offered better 
opportunities than prevailed in his na- 
tive place. He came with the inten- 
tion of finding work at his trade in 
Trenton, N. J., but as the potters 
were on strike at the time he went to 


‘relatives who ‘had preceded him to 


America and who had settled in Wor- 
cester. On reaching that city, though 
he could not speak a word of Eng- 
lish, he made his wishes known in 
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German to a chance acquaintance who 
directed him to F. B. Norton’s pot- 
tery, where his relatives were em- 
ployed. 

His remarkable career in Worcester 
began April 29, 1869, four days after 
he landed in New York, a _ poor 
Swedish immigrant. He worked for 
Mr. Norton until 1873, when he went 
to Taunton and was employed at his 
trade for four years by Wright & Co. 
Then he spent 6 months in Portland, 
working on vases and ornamental clay 
ware. Returning to Worcester county 
in 1877 he worked for Snow & Cool- 
idge for three years. In 1880 he again 
entered the employ of Mr. Norton 
who had been experimenting with 
emery wheels and grinding machines. 
Similar experiments had been carried 
on by two men connected with the 
Worcester Polytechnic Institute. In 
1884 six men including Mr. Jeppson 
organized the Norton Emery Wheel 
Co., which bought Mr. Norton’s patent 
rights and took over the pottery as 
the nucleus of a plant in which to 
manufacture grinding wheels. Mr. 
Jeppson was superintendent of the 
grinding wheel plant from its incep- 
tion and had a prominent part in the 
development and improvement of the 
firm’s products. He thad the active 
management of the Greendale plant 
until a few years ago, since when he 
has gradually withdrawn from the 
routine of the work, acting in an ad- 
visory capacity. 

The Swedish citizens of Worcester 
tendered him a reception at the Ban- 
croft hotel on Aug. 26, 1916, and pre- 
sented him with a silver loving cup 
in honor of his services to the com- 
munity. In the same year he was 
honored by King Gustav of Sweden 
who conferred upon thim the insignia 
of the Knight of Vasa of the first 
class. On June 26, 1872, Mr. Jeppson 
married Thilda Alsthrom. Mrs. Jepp- 
son and one son, George N. Jeppson, 


works manager for the Norton Co., 
survive. 
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Chauncey G. Fleming, plant super- 
intendent of the Wilson Foundry & 
Machine Co., died recently at his home 
in Pontiac, Mich. Mr. Fleming was a 
pioneer in the automobile industry. He 
was connected with the Wilson com- 
pany for more than a quarter of a 
century, starting with the company 
when it was located in Cleveland and 
moving with it to Pontiac at the time 
of this change. He served his ap- 
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A TRAVELING ELEVATOR WHICH SWINGS UPON 


ITS OWN BASE 


prenticeship at Lansing, Mich. While 
engaged in the trade of machinist he 
studied engineering and fitted himself 
by hard work at night for the im- 
portant positions he later held in the 
industrial field. In 
mechanic he 


his capacity of 
placed all 
machinery and equipment in the fac- 
tory of the Olds Motor Works, Lans- 
ing, Mich., and later superintended the 
placing of the machinery in the Pon- 
tiac foundry of the Wilson company. 
Edward C. Welch, superintendent of 
the foundry department of the Norfolk 
& Western railway, died at his home 
in Roanoke, Va., March 27. Mr. Welch 
went to Roanoke in 1883 and accepted 


master the 


a position as journeyman in the Nor- 
folk & Western shops where he finally 
rose to become superintendent. 


Portable Radial Grinder 


Is Self-contained 


A compact 


portable radial grinder 
duty and hard 
service recently was developed by the 
Mummert-Dixon Co., 


The 


Gesigned for heavy 
Hanover, Pa. 
3x 20 

The 


substantial 


grinder, which is 


is fully 


inches, 
contained. 
is mounted on a 


self frame 
and 
the trunnion connected with the frame 
and turning in the base is supported 
on ball bearings. 


base 


The grinding head 
is equipped with heavy ball bearings, 
as is the trolley cross 
track wheels facili:ate 
the track. 


shaft. Large 
movement on 


By turning a crank handle 
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which worm wheel, the 
head may be turned through a com- 
plete circie and held 
relieves the 
the wheel at 


engages a 


at any 
workmen 
the 


angle, 
from 
working 


‘This 
holding 
angle. 
The steel bevel 
ratio of 5 to 6, enclosed in an 
oil-tight gear case packed with trans- 
mission The head and motor 
come to a horizontal poise when re- 
leased by the 
weight being 
center of the 
When carrying 


a crane the 


gears, having a 


are 
grease. 


due to a 
beneath 


operator 
suspended the 
cross shaft. 

the with 
trolley is held in 
a central position on the frame track 
by a lock pin in the 
the teeth of 
wheels. All of 
encased 
half of the 


The motor mounting 


trolley 
machine 
cross 


which 
the 
moving 


frame 
one of 
the 
the 
grinding 


engages 
trolley 
lower 


parts are except 


working wheel. 


can be adjusted 
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POWER HAMMER WITH PULVERIZER FOR 


LABORATORY USE 
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to any type or style of motor. ‘The 
motor controlling apparatus may be 
mounted on the side of the frame 
but on account of its being rather 
cumbersome it usually is mounted 
on a nearby wall or post. 


Designs Special Hammer 
for Laboratory Use 


A special pulverizing machine has 
been designed by the United Hammer 
Co., Boston, for use in chemical labor- 
atories for pulverizing pig iron samples 
for analytic purposes. The power ham- 
mer, equipped with a _ pulverizer as 
shown in the accompanying illustration, 
will reduce '%4 to 34-inch cubes in two to 
three minutes so that particles are fine 
enough to pass through 80-mesh sieve. 

The machine is arranged for belt or 
motor drive. The weight of the ram 
is 100 pounds and the machine is 
equipped with a 2-inch mortar and 
pestle. The machine is operated by a 
tvot-treadle at the base or by the spe- 
cial starting device shown in the illus- 
tration. The ram is capable of striking 
a blow of approximately 600 pounds 
when the machine is operating at 300 
revolutions per minute. 


Revolvator Operated by 
Hand or by Motor 


The combination 
shown in 


truck and elevator 
the accompanying illustra- 
tion has been developed to meet an 
industrial condition primarily to 
a lack of labor. Even where labor is 
available it is claimed that two men 
operating this device can do consider- 
ably more than a gang of men depend- 
ing on their own efforts. Actual work 
can be performed on the floor but this 
machine by piling the material in tiers 
up to any height under the ceiling in- 
creases the available floor space which 
can be devoted to manufacturing pur- 
The device rests on _ four 
wheels and may be pushed from place 
to place like any ordinary hand truck. 


due 


poses. 











THE GRINDING HEAD CAN BE TURNED 


AND HELD AT ANY ANGLE 
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It is described as safe, strong and 
durable and is built in many sizes to 
handle any weight of material up to 1800 


pounds. Special machines are built 
to order for handling greater weights 
or to meet special conditions. A ¥Y% 


horsepower electric motor operates the 
model shown in the illustration and 
the electric light circuit in many 
cases may provide the power required. 
The machines are made to be worked 
either by hand or electric power and 
the change from one form to the other 
can be made without delay. The re- 
volving base makes it possible to load 
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The Edwin Pratt Sons Co., Charles Pratt, president, 
Kankakee, Ill., contemplates the erection of a foundry. 

The Skinner Engine Co., Erie, Pa., plans the erec- 
tion of an addition to its plant, 55 x 300 feet. 
The Pennsylvania Pump & Compressor Co., Easton, 
Pa., plans the erection of a foundry, 80 x 100 feet. 
The Strong Steel Foundry Co., 33 Norris avenue, 
Buffalo, has plans for a foundry building. 

The Odin Stove Mfg. Co., Erie, Pa., will erect an 
addition to its plant, to be 2-stories, 72 x 100 feet. 

Part of the plant of the Bay City Foundry & 
Machine Co., Bay City, Mich., recently was damaged 
by fire. 

The H. ©. Clark Mfg. Co., Atlanta, Ga., will erect 
a foundry and machine shop. The company was 
recently organized by H. E. Clark and others. 

The P. B. Yates Machine Co., Beloit, Wis., has 
awarded contracts for the erection of an addition to 
its gray iron foundry, to be 100 x 206 feet. 

The Summit Foundry Co., 81 Middle street, Geneva, 
N. Y., is reported planning the erection of an addi- 
tion to its foundry, to be 60 x 150 feet. 

The National Stove Co., Lorain, 0., is reported 
planning the erection of an addition to its plant, 
60 x 178 feet. 

The Marion Malleable Castings Co., Marion, 0., 
contemplates the erection of a plant addition, 60 x 
70 feet. 

The Kendallville Foundry (Co., Kendallville, Ind., 
will build a foundry, 110 x 140 feet, and a pattern 
shop, 35 x 150 feet. 

The Industrial Foundry Co., St. Johns, Mich., John 
Spousta, president, contemplates the erection of a 
plant, 100 x 135 feet. 

The National Malleable Castings Co., Chicago, 2610 
West Twenty-fifth street, plans the erection of a trans- 
former house. 

Additions to the gray iron foundry and the machine 
shop of the Beloit Iron Works, Beloit, Wis., will be 
erected by the Austin Co., Cleveland. 

At the recent annual meeting of the Newark Stamp- 
ing & Foundry Co., Newark, 0., it was decided to 
nerease the company’s capital to $30,000. 

The core department of the Naugatuck branch of 
ie Eastern Malleable Iron (Co., Naugatuck, Conn., 
recently was damaged by fire. 

Capitalized at $25,000, the M. D. Jones Foundry 
Co., Concord, Mass., recently was incorporated by 
laring N. Fowler, Frederick G. Jones and Charles H. 
Murphy, Laconia, N. H. 

The Saco-Lowell Shops, operating several plants in 
New England, has taken over the Pevey Foundry Co., 
Inc., Lowell, Mass., and will use it as an auxiliary 
to the Kitson machine shop in that city. 

The foundry of the H. A. May Foundry Co., Phila- 
delphia, has been sold to a syndicate which will 
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it from the front. After the platform 
is raised, the entire elevator may be 
revolved on this pivot base. 


Oxygen In Steel 


The inadequacy of different methods 
for determining oxygen in_ steel is 
shown in scientific paper, No. 346, pub- 
lished recently by the bureau of stand- 
ards. Oxygen contents of acid bessemer 
steels deoxidized in the various ways 
were determined by the Ledebur method 
which did not indicate significant differ- 
ences in oxygen contents in steels with 


IQNLVNUTCNUUTOUATUUOUU UTA HTN Tg 


hat the Foundries Are Doing 


Activities of the Iron Steel and Brass Shops 
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continue to operate it. Joseph P. Quinlan is one 
of those interested in the transaction. 

The A. E. Martin Foundry & Machine Co., 705 
Park street, Milwaukee, plans to enlarge its plant by 
an addition, 85 x 142 feet. New equipment includes 
a 10-ton crane and another cupola. 

Cap:talized at $10,000, the Non-Ferro Foundry & 
Pattern Co., Toledo, recently was incorporated by 
R. Eppich, H. J. Badhorn, E. G. Simon, J. Hunter 
and A. J. Rellinger. 

Coal Economy, Ltd., Montreal, Que., has been in- 
corporated to manufacture radiators, stoves, ete., with 
$200,000 capital, by A. W. Buchanan, Louis G. 
Prevost and others. 

The Derby Castings Co., Derby, Conn., has been 
incorporated to make metal castings, with $25,000 
capital, by C. H. Stokesbury, S. C. Conlon and J. W. 
Beecher, Watertown, Conn. 

The Specialty Brass Co., Kenosha, Wis., has in- 
creased its capital from $25,000 to $75,000, and 
plans are being prepared for the erection of a plant 
addition. 

The Independent Foundry & Machine Co., Punxsu- 
tawney, Pa., recently was incorporated with a capital 
of $25,000, by G. Frank Porter, August Becker and 
Robert J. Pollock. 

A pattern shop and office building will be erected 
by the Standard Crucible Steel Castings Co., 717 
Thirtieth street, Milwaukee. George F. Birkel is 
secretary and treasurer. 

The Calhoun Casting Co., Battle Creek, Mich., hag 
been incorporated with $15,000 capital, by M. J. 
Franklin and others to engage in a general foundry 
business. 

The American Furnace & Foundry Co., Milan, 
Mich., has let contracts for the erection of a plant, 
75 x 200 feet. The company was recently organized 
with a capital of $100,000, 

George 0. Partlow, Detroit, is reported planning to 
establ'sh a foundry at Romeo, Mich., and is said to 
have asked the city to furnish a site on which to 
build a plant to employ 100 men. 

The G. & R. Foundry Co., Terre Haute, Ind., 
which recently purchased the Crawford & McCrimmon 
Foundry & Machine Co., is erecting three additions 
to the foundry. 

The Peoria Malleable Castings Co., Peoria, Ill, is 
building an addition to its fowdry, in which a 
melting furnace and two annealing ovens will be 
installed. 

The Peter Healey Brass Foundry Co., Evansville, 
Ind., has been incorporated with a capital of $50,000, 
by Peter Healey, Frank Schwegman and Henry B. 
Walker. 

The Jorgenson Mfg. Co., Waupaca, Wis., has in- 
creased its capital from $70,000 to $350,000, and 
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nearly identical chemical composition 
and heat treatment, but having different 
deoxidization treatments. Neither were 
any differences in nitride nitrogen 
shown in such steels. The work of 
Bolyston, which is cited in the paper 
showed no distinctive differences in gas 
content of such steels as heated in 
vacuum to 1000 degrees Cent. 





The industrial bearing division ot 
the Hyatt Roller Bearing Co. has 
been moved to 100 W. Forty-first 
street, New York. D. Gleisen will con- 
tinue to manage the department. 
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will erect a number of plant extensions, including a 
brass and aluminum casting shop. J. P. Jorgenson 
is president and general: manager. 

lhe Enterprise Foundry Co., Ltd., Sackville, N. B., 
has been incorporated to manufacture stoves, furnaces, 
ete., with $400,000 capital, by W.lliam 8. Fisher, 
Robert B. Emerson, St. John, N. B.; F. A. Fisher, 
Sackville, N. B., and others. 

The General Electric Co., Schenectady, N. Y., has 
leased the foundry and metal department building of 
the Bausch Machine Tool Co., Springfield, Mass., and 
is remodeling it preparatory to making iron and other 
castings for motor frames and large turbines. 

Plans just made public by the Keystone Driller Co., 
Beaver Falls, Pa., for plant extensions and better- 
ments, involve an expenditure of $200,000, and 
include the installation of an electric furnace and the 
erection of a new machine shop. 

The Ingalls Iron Works, Birmingham, Ala., is 
fabricating steel for rebuilding the plant of the Bir- 
mingham Machine & Foundry Co., Birmingham, Ala., 
damaged by fire recently. Modern equipment is being 
installed including large planing machinery. 

William A. Snow, Thornton A. Snow, Somerville, 
Mass., and A. L. Ruggles, recently were named as 
the ineorporators of the Colonial Foundry & Machine 
Works, Ine., Boston, which was chartered with $20,000 
capital. 

A plant will be constructed, to be devoted to the 
manufacture of cast iron soil pipe, by the Emory 
Foundry Co., Anniston, Ala., which was recently 
organized. H. B. Rudisill is president and Frank 
Morgan secretary. 
for occupation by July 1. 

A Pennsylvania charter recently was granted the 
Lake Erie Foundry Co., Girard, 0., which succeeds 
the old company of the same name. The new firm 
is capitalized at $50,000 and was incorporated by 
John A, Zum, John F. Schneider and William € 
Shafer. 

Consideration is being given at present to the erec 
tion of a foundry, 30 x 130 feet, this spring by 
Gust. Lagerquist, manufacturer of elevators, electric 
motors, etc. A 2-story pattern and cleaning shop 
building, 16 x 50 feet, and a main foundry building, 
30 x 130 feet, is planned. 

To do a general foundry and machine business, 
specializing in automobile parts, the Ryan-Bohn 
Foundry Co., Lansing, Mich., has been incorporated 
with a capital of $2,000,000, by Edward Ver Linden, 
Lansing; Charles B. Bohn, Detroit, and D._J. Ryan, 
Cleveland. 

To manufacture its own castings, the Brown Hoisting 
Machinery Co., Cleveland, recently purchased the Elyria 
Foundry Co., Elyria, 0. The latter company has been 
reorganized with the following officers: President, 


The plant is expected to be ready” 
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Alex C. Brown; vice president, M. 
George C. Wing, and treasurer, €. T. Pratt. 

The North Milwaukee Foundry Co., Milwaukee, has 
been incorperated with a capital of $40,000, by C. G. 
Johnson, M. N. Federspiel, and Joseph Ewens, to 
establish a gray iron foundry and machine shop. A 
building is being remodeled and an addition, 50 x 86 
feet, is under construction. 

Articles of incorporation have been filed by the 
Middle States Foundry & Mfg. Co., Milwaukee, which 
is capitalized at $60,000. The company has awarded 
contracts for the erection of a plant, 80 x 100 feet, 
to be equipped for the production of gray iron 
castings. 

The Optenberg Iron Works, Sheboygan, Wis., con- 
templates the erection of a foundry, 60 x 100 feet. 

Articles of incorporation have been filed by the 
Modern Brass Mfg. Co., Schleisingerville, Wis., with a 
cepital of $10,000. Incorporators are Otto E. Zahn 
and A. E. Gensman. 

The American Car & Foundry Co., Chicago, has 
bought a site at Chicago, 370 x 1680 feet, adjoining 
its plant now being: built. The land is covered with 
tracks and a few old buildings, which will be wrecked. 
The site will be used for storage purposes for the 
present, but it is understood later on will be 
utilized as a site for a plant extension. 


The Holm’s Mfg. Co., Kenosha, Wis., has been 
incorporated with a capital of $50,000, and is building 
a plant to be devoted to the manufacture of blanking 
and drawing dies; special tools and gages; jigs and 
fixtures; wood and metal patterns, etc. J. H. Holm 
is president; W. C. Holm, vice president and H. A. 
Bowman, secretary and treasurer. 

Erection of a foundry, 45 x 120 feet, and an 
erecting room, 45 x 135 feet, at the plant of the 
Valley Iron Works Co., Appleton, Wis., has been 
completed, and the structures are being equipped 
with overhead traveling cranes, purchased from the 
Milwaukee Electric Crane & Mfg. Co., Milwaukee. 
Practically all other necessary equipment has _ been 
contracted. 

Present plans of the Emerson-Brantingham Co., Inc., 
Rockford, Ill., manufacturer of farm machinery, com- 
prise the conversion of its gray iron foundry into a 
malleable iron foundry. This will be accomplished by 
the erection of an annealing room, as an addition to 
the present buildings, together with such other changes 
as are necessary to handle the production of malleable 
eastings. 

Erection of two buildings is 
Northwestern Malleable Iron (o., Milwaukee, for the 
manufacture of brake beams and bolsters. The first 
unit will be 140 x 200 feet and both will be of 
brick and steel construction. They are erected 
under the name of the Joliet Railway Supply Co., 
Chicago, owned and controlled by the Northwestern 
Malleable Iron Co. 

The Holyoke Foundry Co., Holyoke, Mass., 
incorporated with $60,000 capital, has 
the McHugh Foundry Co. A: 4: 
superintendent of the Capital 
Conn., is vice president and 
Harry M. Lee, 
ronto, Can., 
management. 
Heater Co. 

Building operations for the Newton 
Newton, Iowa, recently organized with a 
$250,000, are to start as soon as 
purchased. Plans call for the 
plant within six months. 
Harry Nelson, 0. B. 
J. L. Fellows of the 
0. N. Green, C. A. 
E. J. Miles. 

Under the name of the Western & Eagle Mfg. 
Corp., the Western Patten & Mfg. Co., Racine, Wis., 
and the Eagle Pattern & Mfg. Co., same 
been merged and incorporated with a capital of 
$50,000. The new corporation will continue the 
manufacture of wood and metal patterns, etc. Officers 
are: President and manager, Miller Peterson; vice 
president and assistant manager, Earle J. Aber, and 
secretary and treasurer, J. L. Diehl. 

New equipment wanted by the Portland Stove 
Works, Portland, Oreg., includes stove making machin- 
ery, molding machines, nickel plating and porcelain 


Pattison; secretary, 
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taken over 
Britton, former 
Foundry Co., Hartford, 
general manager and 
of the Bond Engineering Works, To- 
treasurer and in charge of the business 
The foundry is rented from the Holyoke 
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capital of 
a site can be 
completion of the 
Directors are H. R. Bailey, 
Woodrow, H. €. McCardek, 
Grinnell Machine Co., 
Snow, Greenlief and 
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Washing 
Charles 


city, have 


THE FOUNDRY 


enamel equipment, supplies, etc. This is required for 
a new building, 150 x 600 feet, which is 75 per cent 
complete, and which will double the company’s present 
capacity. A line of pipeless furnaces are being 
installed and the company is interested in the pur- 
chase of furnace and stove trimmings. 


The Columbiana Foundry Co., Columbiana, 0., plans 
to increase its capital to $150,000, for the purpose 
of erecting a new gray iron foundry at McKeesport, 
Pa. Contract has been let for the foundry which 
will be 100 x 300 feet, and a pattern storage and 
office building, 25 x 150 feet. The plant will be 
equipped with modern foundry appliances and in addi- 
tion to gray iron will produce semisteel and _ brass 
castings. 

The General Casting Corp. of Pittsburgh, plans the 
erection of a foundry on a 4-acre site at Glenshaw, 
Pa. Small iron, steel and nonferrous castings up to 


April 15, 1920 


several tons will be manufactured. The building will 
be 80 x 182 feet, and will be modernly equipped. 
Those interested in the company are W. V. Holfen, 
W. E. Tompkins, R. W. Hervey, George J. Frank and 
John W. O'Donnell, the ‘latter of 5116 Carnegie 
street, Pittsburgh. : 


Owing to the pressure of increased business, the 
Emery Steel Co., 210 North Garrison lane, Baltimore, 
has found it necessary to enlarge its operations. The 
Emery Steel Castings Co., 605 Continental building, 
Baltimore, has been incorporated with a capital of 
$200,000 to take over the old plant. Property has 
been purchased, 73 x 276 feet, on which three 
buildings are located, and these will be improved. 
A small electric furnace with a daily capacity of 
three tons of small castings, weighing from a few 
ounces to 10 pounds, is being installed. L. J. Emery 
is general manager of the company. 
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ZINC.—The New Jersey Zine Co., New York, is 
circulating a folder containing what it terms 
seven essential points on forming rolled zinc, ar 
which it states will be of material aid to the 
metal worker. 

UNION FITTINGS.—The E. M. Dart Mfg. Co., 
Providence, R. I., has published an illustrated booklet 
in which pipe fittings are described and illustrated. 
The booklet gives various data, including specifications 
and a complete description of the various fittings. 

TRUCKS.—An illustrated booklet of 28 pages has 
been published by the Cowan Truck Co:, Holyoke, 
Mass., in whict the various plants in which industrial 
trucks can be used are shown. The plants include, 
foundries, machine shops, warehouses, printing plants, 
pattern shops, core rooms, etc. 

ABRASIVES.—A bulletin has been published by 
the Standard Equipment Co., New Haven, Conn., 
in which abrasives, suitable for various work, are 
described and ‘llustrated. These are angular grit, 
chilled shot, flint shot and Long Island sand. The 
fist two are metal while the latter two 
are sand. 

ZINC SOLDERING.—The New Jersey Zine Co., New 
York, has issued a booklet which gives practical 
information on zinc soldering, and embodies several 
details that the metal worker will find of value. 
These data were compiled by the company’s rolled 
zine division to satisfy numerous requests for informa- 
tion on the subject. 

RECORDING INSTRUMENTS.—Power 
corders are described and illustrated in 
recently published by the Esterline Co., Indianapolis 
The data given is complete, and is supplemented 
by a number of interesting chapters on the ‘‘Low 
Power Factor and Its Evil Effects’; ‘‘Causes of 
Low Power Factor and How to Locate and Remedy 
Them,”’ ete. 

POLISHING MACHINES.—A 
has been published by the St. 
Co., St. Louis, in which polishing machines are - de- 
scribed and __ illustrated. Specifications are given. 
The countershafts furnished with these machines have 
self-oiling bearings, self-oiling loose pulleys with 
hub two inches longer than the face projecting equally 
on each side. 

STEAM TABLES.—tThe fifth 
entitled, Steam Tables for Condenser Work, has 
been published by the Wheeler Condenser & En- 
gineering Co., Carteret, N. J. This is a booklet of 
steam tables, with pressures below atmosphere ex- 
pressed in inches of mercury referred, and includes 
a diseussion of the use of the mercury column, the 
errors in such measurements and gives constants 
and tables for correcting vacuum column and barometer 
readings. 
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STOKER.—The Under-Feed Stoker 
Detroit, recently published a 32- 
in which a mechanical stoker for in 


MUTATE 


INITIAL AL 


IHN 


TMUESUUIOMTUUESIUUTANTTU UT 


=) 


r 


dustrial 


cording 


furnaces is described and illustrated. Ac- 
to the booklet, the operation of this stoker 
requires every particle of coal and gas to pass 
upward through a bed of incandescent fuel. Aljr 
under pressure is admitted just below the fire zone. 
The stoker is described in detail and a number of 
actual installations are given. 

AIR COMPRESSORS.—The Union Steam Pump Co., 
Battle Creek, Mich., has issued a booklet in which 
enclosed type, splash oiling air compressors are de- 
scribed and illustrated. The frames of these com- 
pressors are of massive proportions, with metal prop 
erly distributed to give maximum strength and 
rigidity. All bearings are lubricated by the splash 
system. Connecting rods, which are I-beam sections, 
are high-grade steel. Other details are given, includ- 
ing specifications, ete., and the various parts of the 
compressors are illustrated. 

AIR COMPRESSORS.—An illustrated 8-page booklet 
has been published by the National Comp-essed Air 
Machinery Co., Los Angeles, in which vertical type 
air compressors are described and _ illustrated. The 
frames of these compressors are heavily constructed 
of close-grain gray iron, heavily ribbed; cylindes 
are cast en bloc, the upper half being counterbored 
to receive the piston, while the lower half forms 
the cross head guide. The cylinder heads also are 
cast en bloc; valves are of the disk type; pistons 
are close-grain gray iron, and the crankshafts are 
open-hearth steel. Details of construction are given. 

UNLOADERS AND CONVEYORS.—The Columbus 
Conveyor Co., Columbus, 0., has prepared a_ booklet 
in which automatic unloading and conveying machinery, 
designed for unloading materials from hopper bottom 
cars, is described and illustrated. According to the 
booklet, with the use of a reciprocating feeder under 
the railroad track, a continuous bucket elevator and 
an all-steel drag conveyor, coal, coke and other ma- 
terial can be deposited at points of consumption with 
great reduction of labor. The character of the equip- 
ment is shown as are a number of typical illustra- 
tions. According to the booklet, a large stand outfit 
will unload a 50-ton hopper bottom car in 45 
minutes. 

AXLES.—One of the most elaborate contributions 
to trade literature published so far this year, is a 
booklet recently issued by the 
Buchanan, Mich The first 
is devoted to 
automotive 
The second 


Clark Equipment Co., 
chapter of the booklet 
telling of the development of the 
axle, and some interesting data is given. 
describes the plant equipment, 
chapters describe the personnel of 
engineering department, purchasing, 
metallurgical department and machine, inspecting 
and assembling departments. The back part of the 
booklet contains specifications and line drawings of 
the axles which the company manufactures. Supple 
menting the descriptions are a number of colored 
pen etchings made by W. M. Young, at the plant 
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